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Makes the Cord Last the Life of 


Belden Rubber Strain Reliefs 
lower your installed-cord 


omen (|e 
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One of the many Belden 
Rubber Strain Reliefs may 
simplify your assembly 
problems—lower your costs 
—and add longer service 
life to your product. Ask 
your Belden salesman. 


Belden Strain Reliefs, as 

well as Belden Soft Rubber 

Plugs, are covered by U. S. 
Patents. 


*CORDITIS—<a dangerous 


disease of electrical cords; the 
symptoms are frayed wire and 
broken plugs. If causes severe 
mental irritation and violent ner- 
vous disorders among electrical 
appliance users. 





Your Product 


Good engineering may design your 
modern product—but the results can 
be disappointing for your customers 
if you overlook the cord—the con- 
necting link to the power outlet. 

Belden electrical cords are built 
as parts of your products. 
All three parts—the un- 
breakable soft rubber plug 
—the cord—the connector 
or strain relief—are engi- 


neered to fit your require- 


belden 


ELECTRICAL CORDS 


ea 





NATIONALLY ADVERTISED 


ments. They give long, Corditis-free 
service—simplify yourassembly prob- 
lems—lower your production costs. 

Protect your customers by insur- 
ing the service of your product. Cap- 
italize the acceptance created through 
years of consistent national 


advertising. Specify Belden 


als complete electrical cords. 
sy Belden Manufacturing Co., 


4633 W. Van Buren St., 
Chicago, Illinois. 






Ads! 
Foundation of Outstanding Quality 


@ In manufacturing highly specialized precision products, such as 
New Departure ball bearings, there is no short cut to the knowledge 
and skill gained by long experience. The superiority of the methods, 
materials and the products resulting from New Departure’s fifty years of 
manufacturing experience is recognized wherever bearings are used. 


New Departure, Division of General Motors, Bristol, Connecticut. 


NEW DEPARTURE 


THE FORGED STEEL BEARING 
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Your products are accurately dimensioned, smooth 
running and fine in appearance as they leave your 
plant. Can they withstand the conditions they'll 
encounter in service; the hot, moist atmospheres 
in processing plants, or even in the tropics, with- 
out “growing?” 

Make your die castings of Aleoa Aluminum 


Alloys and your customers will have no cause 


for complaint. Dimensions are permanent. 


NEVER COSTLY TO 


USE ALCOA 


With Aluminum, you get the combined weight 
savings resulting from the natural lightness of 
Aluminum and the thinner sections possible in 
the die-casting method. Parts can be quite intri- 
cate, surfaces smooth and dimensions accurate, 
sO many expensive machining and assembly 
operations can be eliminated. A wide variety of 
attractive surface finishes are possible. 

ALUMINUM ComMpANY OF America, 2179 Gulf 


Building, Pittsburgh, Pennsylvania. 


ALUMINUM RIGHT 
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This new testing equipment, installed in 
Aluminum Research Laboratories, is the 
most powerful device of its kind in the 
world. It can exert a force of 3,000,000 
pounds in compression and of 1,000,000 
pounds in tension, at speeds up to 36 inches 
per minute. Yet it is sensitive enough to 
measure a load of 25 pounds, and accurate 
to within one-half of one per cent. The 
machine can be operated as an experimental 
extrusion, forging, or forming press, and is 
provided with auxiliary equipment which 
permits defining, within close limits, the re- 
lationships existing between the various 
forces involved in the plastic flow of Alumi- 
num throughout a wide range of temperatures. 


s, or form- 


Those words g. 


‘extrusion, forgin 
ing,”” together with the ability of this equip- 
ment to test large structural members or 
assemblies, suggest exciting implications for 
uses of Aluminum Alloys. To many of the 
questions which designers and production 
men are asking, there can now be precise 
answers. For with this machine, it’s possible 
to cross a new frontier in research, to get 
data hitherto unavailable. 

Which illustrates, simply and concretely, 
how the continuing program of making Alcoa 
Aluminum Alloys more useful, dovetails into 


the requirements of the entire metal-working 


industry. ALUMINUM CoMPANY OF AMERICA. 
2179 Gulf Building, Pittsburgh, Penna. 
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Above: 


Below: 


The Templin Testing Machine, just installed at Aluminum Research 
Laboratories. 


Driving equipment and lower portion of the Templin Machine. 





Jo cone with CONSUMER TRENDS 


1 Where specifications have been set up to 

insure a product of high quality in manu- 
facture and performance, E.T.L. provides a 
tag or label, certifying conformance. No- 
table examples are RLM Reflectors, now a 
standard for industrial lighting—and the 
[.E.S. lamp which is enjoying a tremendous 
sale to the public. Fluorescent lighting 
equipment is beginning to be sold, subject to 
certification. 


Where no specifications exist, E.T.L. can 
serve where a group of responsible pro- 
ducers associate themselves to adopt stand- 
ards which call for the best quality com- 


mercially attainable in the present state of 


the art. E.T.L.’s service is to assist in prepa- 
ration of standards, specifications and_ test 
procedure. A booklet is available entitled, 
“Scientific Services to Cooperative Competi- 


tors’’. 


Advertising agencies and sales organiza- 
tions find at E.T.L. a fact-finding serv- 
ice where research, analysis, test and inspec- 


tion may develop a solid basis of fact upon 
which to make their sales appeals. 


4 K.T.L. maintains an inspection force 
which penetrates all sections of the 
United States. The services of this impor- 
tant force may be called upon for inspec- 
tions and tests at producing plants, or for 
investigations of products under service con- 
ditions, or for final tests of products after 
installation. 


5 In addition to electrical tests and in 
many cases associated with them, are 
the services of E.T.L.’s chemical laboratory, 
mechanical laboratory and photometric di- 
vision. 


6 The new E.T.L. Building makes provi- 
sion for private laboratories on yearly 
or monthly lease. Here products may be de- 
veloped under lock and key and those in 
charge may take advantage of all E.T.L. fa- 
cilities. 


The two upper floors of the new E.T.L. Building 
have been set apart for lease to certain organiza- 
tions which have need for repeated testing in purch- 
asing, or in selling certain products. For consulting 
engineers, laboratories, trade associations, manufac- 
turers’ representatives and others requiring ready 
access to a well-equipped laboratory, these floors 
possess advantage. 


ELECTRICAL TESTING LABORATORIES 


East End Avenue at 79th St., New York City 
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Centrifugally Cast... Certainly! 
But of COPPER! 


N° FAIRBANKS-MORSE is not the ductivity. Copper has better thermal 
only electric-motor builder who characteristics. 
casts rotor and squirrel cage winding 
into one piece centrifugally. 
But, only Fairbanks-Morse makes a 
centrifugally cast rotor with the wind- 
ing of COPPER. 
Of course it’s more difficult. It took 
a great deal of time and money to learn 
how to perfect the means of production. 


Hence, the Fairbanks-Morse Motor 
with centrifugally cast, one-piece COP- 
PER rotor winding is more capable of 
withstanding constant plugging and 
reversing. It gives added years of 
trouble-free service. 
If you use motors, this motor is 


worth your detailed investigation and, 
But it makes a better motor because if you like 


copper makes a better winding. 
Copper has better electrical con- 


; comparison. 
Write Fairbanks, Morse & Co., 600 
S. Michigan Ave., Chicago, Illinois. 
Branches and service stations through- 
out the United States and Canada. 
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DIESEL ENGINES ELECTRICAL MACHINERY RAILROAD EQUIPMENT WASHERS-IRONERS 
a La FAIRBANKS SCALES WATER SYSTEMS FARM EQUIPMENT 
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“THOSE WATER STAINS 
GOT MY GOAT” 


1. When that high-pressure pumping unit 
arrived, somewhere and somehow the _ protective 
wrappings had been torn away. Water marks showed 
she'd been rained on. Rained out, | feared! | wired 
a scorcher to the pump manufacturer. 


HIS true account is typical of 
the way General Electric co- 
operates with machinery manu- 


facturers by giving expert assist- ge 3. ON teks tear galt vith Ge tage 


ance to users of machines that are spoke a voice at my elbow later that day. It was a run some other tests. Let you know soon what | 


G-E field engineer from a neighboring city. Through find out,”’ he said. He started to work. 
G-E equipped. G-E headquarters, the pump manufacturer had asked 


him to see me. 


No matter where your customers 
are located, they can always get 
quick service from our sales engi- 
neers in 103 cities, our 28 ware- 
houses, and our 25 service shops. 


; A. rit as a 
Are you now in need of any in- hadia” axcennuaiad 


formation on electric equipment? ee eee ee 


an hour later as he showed 

Perhaps a discussion of your re- me the test figures. He told 
: : ; me that more of a drench- 
quirements with Our engineers ing could have damaged 
the insulation, but in this 


might help you iron out an elec- case it was O.K. The entire 


pumping unit went in on 


trical design problem. Just call our schedule. 
nearest office or write to General 


Electric, Schenectady, New Yok QGP NERAL ELECTRIC 
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An Example of 


Product of Guardian Electric 


Synchronized control is aptly represented by the new Remote Reading 
Liquid Level Gauge by Guardian. Using 38 Relays by Guardian—4 
Stepping Switch Contact Discs and one tap switch—a total of 70,191 
different direct-connected liquid level readings can be accurately made 
employing a 26 pair cable. For each single wire added to the cable. 
4,799 additional readings may be taken. 


Indicator Panel 


GUARDIAN 


RELAYS sy GUARDIAN 


Without complete synchronization of each relay and control unit one 
to another—without a perfectly synchronous relationship between 
each mechanical unit—correct readings of dozens of individual tank 
levels would be impossible. Tested and proved under actual operating 
conditions, the performance of this new Guardian Gauge verifies the 
value of using Relays by Guardian— of synchronized control. 


Control mechanism at right consists of banks of Relays by Guardian 
with a single dialing switch. which, in turn selects any one of dozens 
of tank head control units at varying distances—a few feet, a mile or 
miles away. Correct tank level readings appear in light-up numerals 
on the Indicator Panel at left. 


This specialized application, one among hundreds, serves to illustrate 
the ability of Guardian engineers. Clearly shows how Guardian equip- 
ment—Relays—Stepping Switches—Solenoids by Guardian are designed 
and built into complete control assemblies to meet specific requirements— 
should convince you—Relays by Guardian will make your product 
more responsive, more saleable. 


Ask Guardian to Make Specific Recommendations. Write 


1627 West Walnut Street Chicago 


MAY 1940 


7, et FPF ee 4 


Lente 
kT TTT a ke 


a 
. 
i 
” 


7e¢ CONTROL 


Indicator Panel 


Control 


ELECTRIC 
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VULCANIZED FIBRE 
PHENOL FIBRE 
TAYLOR INSULATION 





Sheets, blocks, rods, tubes, rolls, ribbon rolls, fabricated parts. 


Taylor offers a complete service geared to the individual require- 
ments of each manufacturer. 


Taylor Laboratory-Controlled Production—including the manu- 
facture of such original materials as paper, resins, etc., in the 
most modern mill of its kind in the world, provides positive uni- 
formity of physical and electrical qualities in the finished material. 


Taylor fabrication service offers you parts machined at the mill to 
your specifications — parts that are accurate, strong, clean-finished 
to facilitate assembly — saving you time, labor, rejects and freight. 


Ask about Taylor ‘Planned Service” and how it fits our plant into 
yours as a department contributing to lower cost production. 


TAYLOR FIBRE COMPANY 
NORRISTOWN, PA. 





Photographs through courtesy of 
The Barton Corporation 


Holland-Rieger Division 
of Apex Electrical Mig. Co 


Hurley Machine Division 
{ Elec Household Utilities Corp 


FOR SERVICE-FREE WASHING MACHINES 


YoE EVERLOCK WASHERS 


TO KEEP ALL PARTS TIGHT AND RUNNING SMOOTHLY 


In the vital parts of these sturdily-built washing machines facturers.... Holland Rieger Corporation .. . volunteered 
... where wear and tear must be guarded against... . you this information: 

will find Everlock washers. “Our engineers and inspection test men know that in 
These precision-built washing machines operate eco- perfecting our products we have found it necessary to 
nomically and efficiently because Everlock washers are use only the finest materials including Everlock washers. 
in the assembly and at all critical points, preventing These washers stop completely any loosening of nuts, 
trouble and service calls. bolts, and screws caused by the oscillating motion of 
Pictured are three washing machines, the manufactur- our washing machine agitator. As you can readily see, 
ers of which used various types of fasteners for holding with the start and stop mechanism for reversing the 
the mechanical parts together before adopting Everlock direction of our agitator this is a very difficult problem 
washers. Today they and other washing machine manu- to completely overcome and it is only through the use 
facturers know that Everlock washers do the job more of Everlock washers that we are able to supply our trade 
satisfactorily than other types tried. One of these manu- with the perfect product which we do.” 


Where other washers have been tried, now Everlocks are specified. 


Printed in U.S.A. 


MAY 1940 
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No matter what type of equipment you are de- 
signing...whether large or small...regardless of 
the torque, speed or current requirements, you i aN 
Lae can choose a motor from the Wagner line that is con 























Squirrel-Cage correctly engineered for the job. The twelve mo- A 
Open —Ventilated tors shown here are merely representative of the Repulsion-Start- 
WPS ioe elem als) Wagner line. Each motor has special electrical Induction 
Polyphase or mechanical characteristics that make it the Pe ils) 


ideal motor for certain applications. 


1. Type RP—Available in 7 electrical types: Normal-Torque, 
Normal-Starting-Current; Normal-Torque, Low-Starting- 

Current; Low-Torque, Low-Starting-Current; High-Torque, 

Type CP Low-Starting-Current; High-Torque, Normal-Starting-Cur- T RG 
Squirre ere eT) rent; High-Torque Punch-Press; High-Torque Elevator; zee 
High-Torque Crane and Hoist. Single-Phase 


















Totally-Enclosed, 


Fan-Cooled 2. Type CP—Available in the same 7 electrical types as the Repulsion-Induction 
DA Ryn RP. Totally-enclosed for protection against dust, fumes and 

. P moisture. Double-frame construction. Fan mounted between lto 5 aT) 
Polyphase outer frame and dust-proof inner frame cools the motor. 


3. Type HP—Explosion-Proof motors have been approved 
by the Underwriters’ Laboratories for Class 1, Group D 
hazardous locations where gasoline, petroleum, naphtha, alco- 
hols, acetone, lacquer solvent vapors and natural gas are 
Type HP manufactured, used or handled. Type RB 
























Sal iettielaeaecloli 4. Type RS—For constant or adjustable varying speeds on Split-Phase 
Waar elevators, cranes, hoists, crushers, triplex pumps. Start heavy 
des Pp loads smoothly without objectionable line disturbances. General Purpose 


Polyphase Smooth starting and varying speeds are effected by the use "leo to '/3 hp 
of external resistors. 


5. Type RT—Developed to meet the demand for a motor 
with high starting-torque and very low starting-current. 
Ideal for large compressors. The very low starting-current 
permits across-the-line starting. 




















Type RS 6. Type RN—For power-factor correction and constant bie A 
Wound Rotor speed at all loads. High starting-torque and high pull-in Single-Phase 
Setar: y torque. Capacitor-Start, 
i - O Ts) 7. Type RA—Brush-lifting motors having high starting- Induction-Run 
areas torque and low starting-current. The ideal motor for heavy aay 

A alah duty application such as mechanical refrigeration, air-com- dla dle. 


pressors, pumps, stokers, etc. Sleeve or ball bearings; open, 
totally-enclosed and drip-proof; rigid, resilient and flange 
mounting. 


8. Type RG—Brush-ridihg motors with high starting-torque 
a7 ta and normal starting-current. These motors have smooth Bola 
ST Tere Alaa lettsls starting characteristics. Single-Phase 
5 Motor 9. Type RB—Extremely quiet in operation and particularly Shaded-Pole 
; adapted for oil-burners, unit-heaters, fans, blowers, and 
£ 40 to100h Pp hundreds of other home, office and factory appliances. Sleeve 
Polyphase or ball bearings; open, drip-proof or totally-enclosed; rigid, "/aso to '/30 aye) 
resilient and flange mounting. 



























Fan Motor 


10. Type RK—Suitable for driving refrigerators, household 
air-conditioners, stokers, oil-burners and other similar types 
of equipment. Drip-proof or totally-enclosed endplates; 





















a7 rigid or resilient mounting. Type RD 
Fynn-Weichsel 11. Type M—Induction motor of simple construction. d 
a Ideal for fan and blower drives in which the fans are mounted Direct-Current 
A directly on the motor shaft. Totally-enclosed and open type; Compound Wound 
‘/2 to 200 hp rigid or resilient mounting. sf 
eaten 12. Type RD—For direct current service. Built in two Ca 


types; appliance type up to 1}4 hp; industrial type, 2 and 
3 hp. 


a ae 


6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. 





Engineered for Your Needs 


Our application engineers, with specialized 
experience in resistance control for all types 
of applications, will work out the exact, 
most economical units for your requirements. 
Just put your problem up to Ohmite. 


Many Stock Units for Quick Delivery 


You'll find our extensive range of stock types 
and sizes a great convenience in obtaining 
economical units quickly. We maintain the 
largest, most complete stock of close-con- 
trol Rheostats, wire-wound Resistors, and 
high current Tap Switches in the world— 
available for immediate shipment. 


Built Right in Every Way 


You get many constructional advantages in 
Ohmite all-porcelain vitreous-enameled Re- 
sistors, smooth-action close-control Rheo- 
stats, compact Power Tap Switches, and 
other Ohmite units. They’re time-tested, 
time-proved. 


Trouble-Free Performance 


There’s extra dependability in every Ohmite 
product to insure continuous, trouble-free 
performance on the toughest jobs in every 
kind of climate from the heat and humidity 
of the tropics to the icy cold of the arctic. 


Prompt and Certain Shipment 


You are sure of prompt production and 
delivery on the units you need. Your order 
is acknowledged with a definite shipping 
date, and this shipping promise is faithfully 
kept. 


Write for Catalog 17. Contains handy information about Ohmite 
Rheostats, Resistors, Tap Switches, R. F. Chokes, Attenuators. 


OQHMITE MANUFACTURING COMPANY 
4805 Flournoy Street * Chicago, U.S.A. 


MAY 1940 


















Hoover Bearings are symbols 
of the gleaming lances and 
flashing broadswords of old. 
They are modern weapons of 
unsurpassed excellence with 
which the Knights of In. 
dustry vanquish competition, 
maintain their leadership and 
triumph in their eternal quest 


for finer standards of quality. 


THE ARISTOCRAT OF BEARINGS 


ANN ARBO 
HOO ¥ KH |B TALC Tay, MICHIGAN 
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Jackson 
Soldering Pencils 


.. Aanks We 


‘ PHENOLITE,- 


Laminated BAKELITE 


ACKSON Electro Corporation of 

Brooklyn, N. Y. were having difficulty 

with the performance of their 
soldering pencils. This was due to the 
brittleness and heat transfering qualities 
of the porcelain bushing used to insulate 
the wooden handle of the soldering 
pencil from the hot metallic element. 


The porcelain bushing would 
break . . . the handle would char, 
quickly resulting in an unusable article. 
National engineers recommended the 
use of asbestos base (heat resisting) 
‘“‘Phenolite’’ laminated bakelite to 


replace the porcelain bushings. The 
result: practically indefinite product life 
. widely increased sales. 


Whether it is a tiny bushing 
or a large heavy duty gear, or one of a 
thousand products, Phenolite is con- 
stantly demonstrating its ability to with- 
stand the kind of punishment other 
materials can’t take. And National 
engineers are demonstrating also their 
ability to work with industry in the 
manufacture of better products through 
the use of Phenolite and National 
Vulcanized Fibre. We invite your inquiry. 


NATIONAL VULCANIZED FIBRE COMPANY 


FOUNDED 
WILMINGTON 


soow I) ame 


These NATIONAL Products have a Cosf-Cutting Application in your 


1873 
DELAWARE 


ENOLIT 


Laminated BAKELITE 


field. We can make it easy for you to select the right product and grade. 


MAY 1940 


























there’s no skimping on a War-Bird’s Innards 


So ; oa 
- * lr 
> — oo 


a Aerial warfare is getting more efficient every day. So 
of necessity are the war-birds. Long hours in the air under 
trying conditions mete out fearful punishment to even the 
smallest parts. Equipment must deliver. 

This is why you'll find Armco Electrical Sheet Steel so 
widely used for generators and starting and wheel-retract- 
ing motors. Its excellent magnetic qualities, flatness and 
uniformity help meet the three vital construction factors: 
efficiency, compact design and light weight. 

These highly-developed electrical sheets will perform 


equally well for you too. Their permeability, low core 


Putting America’s war planes in the air and keeping them there is 
a job where ARMCO Electrical Sheets play a vital part. As in this 
starter assembly, their excellent magnetic and physical properties 
help meet government requirements for lightness and efficiency. 
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loss, ductility and high space factor insure top magnetic 
performance and low-cost laminations. 

Put your magnetic problem up to ARMCO. Its 30-odd 
years of experience has been concentrated in one plant 
devoted to the production of electrical sheets exclusively. 
Ready to assist you is the ARMCO staff of trained electrical 
engineers and metallurgists. 

Whatever your requirement, there is a correct grade 
to meet it. Just let us know what you plan to make or 
want to make better. The American Rolling Mill Co., 


861 Curtis St., Middletown, Ohio. Offices in Key Cities. 


ARMCO ELECTRICAL SHEETS 


ELECTRICAL MANUFACTURING 
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Action photo by Paul 
Shideler, Staff Photographer 
of the Indianapolis News. 


The gruelling grind of the 500 mile In- 
dianapolis race always is preceded by intensive work- 
out and run-in. So, too, are Dumore fractional horse- 
power motors prepared for peak performance by ex- 
acting tests and running inspection. Before that, 
armatures have been dynamically balanced to elimi- 
nate vibration . . . commutator leads swaged by special 
process to assure 100% electrical contact . . . com- 
mutators ground concentric with bearings for longer 
bearing life . . . armature windings expanded, then 
double dipped and baked to prevent centrifugal 
“breathing.” Each unit must pass 5 inspections dur- 
ing manufacture, and completed motors are run-in 
for a definite time to seat brushes properly. Add extra 
life to your product with the extra “power hours” of 
Dumore AC-DC motors. They are available in 1/500 
to 2/3 H.P., 0 to 60 cycles. Let Dumore engineers 
solve your power problem. 


THE DUMORE COMPANY 
DEPT. 100E, RACINE, WIS. 


SPECIFICATION TYPE H MOTOR 


Series Universal Motor; voltage, 115, current input, .47 


“4 eres; horsepower output, 1/50; full load speed, 6,500 TH Q EXT gy DOW 3 R | HH HW Seg 


. m.; finish, black crinkle enamel; weight, 1 lb. 12 oz. 
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that SAVE... 


SELF-CONTAINED COLOR 


ETTERING 
| 3 , 
4) \— 


BY EMPLOYING versatile Bakelite Plastics for 
seventeen important parts of its new Model 60 
Cleaner, The Hoover Company again obtains not 
only decided economies in production but valu- 
able merchandising features as well. 

Manufacturing Steps are Simplified by forming 
exterior sections such as motor hood, cylindrical- 
shaped cleaning attachments, wheels and handle- 
grip cover from Bakelite Plastics, in just one 
molding operation. In the interior electrical 
mechanism, even more intricate parts. ..motor-case 
halves, connecting plugs, lamp socket and field 
coil spool ...are likewise economically produced 
in one simple, time-saving step. Avoiding drill- 
ing, slotting, turning, counterboring, grooving, 
welding and other costly machining and finishing 
operations, the use of Bakelite Plastics also elim- 
inates applying of color and polishing—for the 
rich lustrous finish is self-contained. 


Consumer- Satisfaction is Assured by the superior 


Merchandising features 
that SELL... 
DURABLE ii cient Mae 


LIGHT WEIGHT 


RESISTANCE TO 
IMPACT SHOCKS 


PERMANENT LUSTER 
AND COLOR 


ATTRACTIVE DESIGN 


— 


“SELF-LUBRICATING” 
WHEELS 





.--gained with Bakelite Plastics in new Hoover Cleaner 


electrical and mechanical properties of Bakelite 
Plastics. Besides providing unfailing insulation for 
motor and lamp housings and switch connections, 
exposed parts made from these unique materials 
are unmarred by constant handling and withstand 
impact shocks encountered in everyday use. 

Investigate the many economy-and-sales-winning 
advantages of Bakelite Plastics for your electrical 
products by writing for illustrated booklet 8P, 
“New Paths to Profits’. 


BAKELITE CORPORATION 


Unit of Union Carbide and Carbon Corporation 


ms 


247 PARK AVENUE, NEW YORK 
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“HEAT-CONDITION” YOUR PRODUCT 


with ROCKBESTOS heat-resisting wrres 


Here’s real help for you in condensed form. Clip out and keep this page for quick reference when you reach the 


wire-specifying stage of your designing. If the wiring in your products encounters heat, fumes, oil, grease, or may 


get afire—then you need Rockbestos. We show but a few of our wide line of heat-resisting asbestos insulated wires, 
cables ard cords. Samples on request. Read the descriptions and learn how our wires may help you. 
Rockbestos Products Corporation, 751 Nicoll Street, New Haven, Connecticut 
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APPARATUS HEATING CABLE—TABLE LH 


No. 19 A.W.G. nickel-chromium resistance wire insulated with .040” of felted asbestos and 
covered with 4/64” waterproof lead sheath. 


ASBESTOS INSULATED APPLIANCE LEAD WIRE 


Sizes No. 8 to 20 A.W.G. solid or stranded copper, monel or nickel conductors insulated 
with .031” or .040” of felted asbestos in black, white or colors. 





ASBESTOS INSULATED MAGNET WIRE 


Round, square or rectangular asbestos insulated conductors finished to meet 
varying coil treating requirements. 





THERMOSTAT CONTROL WIRE—TABLE TC 


Sizes No. 14, 16 and 18 A.W.G. in two to six conductors with 12'/,, 25 or 
32 mil wall of felted asbestos insulation and cadmium plated steel armor. 






eM ae 


600 VOLT A.V.C. SWITCHBOARD WIRE—TABLE B 


Sizes No. 18 to No. 0000 A.W.G. with varnished cambric and felted asbestos insulation and 
grey, black, white or colored flameproof cotton braid. 


600 VOLT ALL-ASBESTOS RHEOSTAT CABLE—TABLE R 


Sizes No. 18 A.W.G. to 2,000,000 CM insulated with a heavy wall of felted asbestos 
covered with a rugged asbestos braid finished in black, white, or colors. 





600 VOLT A.V.C. MOTOR LEAD AND APPARATUS CABLE-TABLE L 


Sizes No. 18 A.W.G. to 1,000,000 CM insulated with two walls of felted asbestos and a 
high-dielectric heat-sealed insert, with a heavy asbestos braid overall. 





600 VOLT A.V.C. POWER CABLE—TABLE E 


Sizes No. 18 A.W.G. to 2,000,000 CM insulated with laminated felted asbestos and var- 
nished cambric, and an asbestos braid. Other constructions for service voltages up to 8,000. 


Manufacturers of photographic developing tanks, 
dry print developing machines, candy making 
equipment, so#l heating cable kits and other de- 
viees requiring controlled distribution of mild 
heat can use this pliable and easily shaped heat- 
ing cable to advantage. 


Whether you make waffle irons, hot-plates, small 
motors, ranges, water heaters, radios, ovens or 
blueprint machines we can give you an asbestos 
lead wire made to fit the mechanical require- 
ments of your product. 


H you make motors, protect them against heat- 
induced failure with class B windings of Rock- 
bestos Magnet Wire. Leads of Rockbestos A.V.C. 
Motor Lead Cable will complete the failure 
proofing. 


This multi-conductor control wire is widely used 
by manufacturers of heat control devices as well 
as in low voltage signal and inter-communicat- 
ing systems. Its lifetime insulation and rugged 
armor will give you troubleproof control circuits. 


€ombine fire insurance and fine appearance in 
your switchboards with Rockbestos Switchboard 
Wire. It is absolutely fireproof and will not dry 
out under heat. Sharp, clean bends can be made 
without cracking as the asbestos wall acts as a 
cushion under the braid. Rockbestos A.V.C. 
Hinge Cable and Switchboard Bus Cable have 
the same fireproof and heatproof characteristics. 


For rheostats, ranges, furnaces, control panels, 
switchboards, or any electrical equipment that 
develops heat, or operates in dry, high tempera- 
tures, use Rockbestos All-Asbestos Rheostat 
Cable, Table R, or All-Asbestos Rheostat Wire, 
Table A with solid conductor. 


Make your products dependable with this motor 
lead cable. It is heatproof, fireproof, greaseproof, 
oilproof and highly resistant to corrosive fumes 
and moisture. Use it for coil connections and 
motor leads in electrified mining machinery, 
motors, electric locomotives, subway cars, etc. 


Use Rockbestos for the internal wiring and 
power leads of heat-exposed heavy electrical 
equipment and you'll add the selling point of 
guaranteed performance. 


SEND FOR OUR BULLETIN NO. 64 
COVERING ELECTRIC RANGE AND 


APPLIANCE LEAD WIRES 





Also refer to Electrical Contracting and Electrical World Buyer's Reference Editions. 


ROCKBESTOS ~ the wire with permanent insulation 
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AC Clamp-Ammeter— a real time saver. 
Simply hook the jaws around the 
conductor while machinery is run- 
ning, and take the current reading. 
No production interruptions as cir- 
cuits are never disturbed. Rugged 
construction, with high insulation. 
Six current ranges answer all main- 
tenance needs. 


Hand-size AC Maintenance Yoltmeter— 
has double range of 600 and 300 
volts with push button switch for 
range selection — sensitivity 1000 
obms-per-volt. Case made of sturdy 
Bakelite with rotatable metal 
cover to protect instrument from 
rough handling. Has heavily insu- 
lated rubber covered leads and rub- 
ber sleeved test clips. Ideal for 
installation and maintenance test- 
ing of power and lighting circuits. 


ERE are just five of them. WESTON 
H makes many more. Each designed 
to meet some particular measurement 
problem ... make test procedure sim- 
ple ... less time-consuming... more 
efficient. Remember this whenever you 
are faced with some new or unusual 
measurement problem. Better yet... 
investigate these WESTON instruments 
now ... for chances are that one or 
more will exactly meet your present 
needs. Consult the WESTON represen- 
tative in your vicinity, or write Weston 
Electrical Instrument Corporation, 582 
Frelinghuysen Avenue, Newark, N. J. 


industrial Circuit Tester— provides new convenience 
in testing signal, control and electronic circuits. 
Has 27 voltage, current and resistance ranges. 
High sensitivity for testing photo-cell, vacuum 
tube and relay circuits, and other plant main- 
tenance and production requirements. 


\s N . 


22 TO 150 
MEGACYCLES 


Ultra High Frequency Oscillator— for checking and 
testing all types of communication equipment 
and carrier current systems operating in the 
high frequency bands. Has fundamental fre- 
quency coverage from 22 to 150 megacycles. 
Tests can be made with or without direct wire 
connection, Employs continuously variable in- 
ductive tuning, which provides high order of 
stability and resetability over entire range. 
Extremely portable, measuring only 8” x 8” 
x 11”—self contained power supply. 


Pocket-size Dry Battery Tester— Measures “cut- 
off” voltages under proper load conditions. 
Ideal for checking dry batteries used in manu- 
facturing or industrial control circuits. Ranges 
for testing batteries of following voltages... 
1.5—4.5—6—7.5—45 and 90 volts. 
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TURING 


MR. A. is a parts manufacturer. 
is bedeviled with production 
blems. His costs are running 


MR. B. makes electrical appli- 
ances. Ask him what his troubles 
are and he'll tell you that an- 


MR. C. says that his new de- 
signs would sweep the market 
clean . . . if he could only pro- 


MR. D. makes specialties. But 
so do a lot of other manufac- 
turers make specialties. His big 


to where they are eating big 
holes in his profit. Like anyone 


AM ERICAN 


other manufacturer is getting 
the business. He can’t get “Box 
e, he’s interested in profits. Office” appeal into his product. 


4 MANUFACTURERS |) 


4 PROBLEMS 


ERE are four pretty stiff questions. Yet the 

one answer to all of them is American Quality 

Cold Rolled Strip Steel. This product answers Mr. 

A’s problem because it fabricates easily, at high 
speeds and at low cost. 

Mr. B., who 1s looking for “Box Office,” will find 
that American Quality Cold Rolled Strip Steel has 
a smooth, eye-ap pealing finish that will give his 
product a front row seat in dealers’ displays. As for 


AMERICAN STEEL 


& WIRE 


duce them. He has a fabricating problem is getting prices down 


problem that really has him 
bothered. make a fair profit. 


I Simple Answer 


Mr. C.—our Cold Rolled Strip Steel is available in 
a complete range of widths, edges, tempers and fin- 
ishes, which answers his problem. And the fact that 
this product is a comparatively inexpensive raw 
material, along with its other advantages, should 
take care of Mr. D. 

Whether you make complete products or parts, 
our engineers and metallurgists can be of help to you. 
Call Anan rican Steel & Wire Company—today! 


COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


yj COLD ROLLED 
NOs 





United States Steel Export Company, New York 








to where he can compete and 


PRECISION 


Macallen Mica is first and last a product of engineering skill— made 
to meet the most precise tolerances, to give effective insulation against 


specified voltages, to resist impairment and destruction under the 
most unusual conditions. 


THE MACALLEN COMPANY 


16 MACALLEN STREET, BOSTON 


CHICAGO: 565 W. WASHINGTON BLVD. CLEVELAND, 1105 LEADER BLDG. 


COMPRESSED SHEET : MICA PAPER, CLOTH, TAPE . i200 4 a wees 
COMMUTATOR INSULATION : COMPRESSED SHEET WASHERS 
INSULATORS - RAILWAY SPECIALTIES - DOMESTIC AND 


COMPRESSED SHEET TUBING 
INSULATING JOINTS AND CANOPY 
IMPORTED RAW MICA 
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a Good Disposition... 








Look for the 
Klixon Protector 


Any motor with a built-in Klixon Protector is sure to keep cool 
under pressure. /¢ just can’t burn up—from stalling, overload- 
ing or overheating. The instant dangerous temperatures are 
reached, the Klixon Protector cuts the motor off the line pre- 
venting damage, fires and expensive repair or replacement 
costs. It keeps the motor in service. 





This is what buyers of unattended motors have always wanted 
—a simple built-in foolproof protector that allows peak opera- 
tion with safety. Now, practically every motor manufacturer 
offers you motors with built-in Klixon Protectors. And with 
more than 1,000,000 motors already equipped with Klixon 
Protectors no field failures have been reported. Insist on motors 
with built-in Klixon Protectors. 


a —~ 
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SPENCER THERMOSTAT COMPANY e 105 FOREST 
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How fo tell a motor with 
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KLIXON PROTECTORS ARE USED 
ON ALL SIZES OF AC MOTORS 


Motors up to 3 HP are protected direct. 
Larger motors through contactors. 


Here are sizes available 
and their applications 


Klixon 49” Protector — Provides inherent 
overload and overheat protection for frac- 
tional horsepower, single-phase motors up 
to 14 H. P. Also used as an inherent tem- 
perature control unit on large integral horse- 
power, poly-phase motors. 


Klixon 1’ Protector — Provides built-in 
overload and overheat protection for frac- 
tional horsepower, single-phase motors 
through 114 H. P. Breaks the load directly. 


Klixon 145” Protector — Provides inherent 
overheat and overload protection for single- 
and poly-phase motors above 3 H. P.— 
available for inherent protection against 
overheating and excessive current (breaking 
pilot circuit of motor contactor, not the load 
directly). 


Klixon Air-Flo Protector — For certain 
types of fractional H. P. repulsion-start in- 
duction and capacitor motors. Simplified 
protection on 3-phase motors up through 
3 H. P. breaking the line directly. 


STREET, ATTLEBORO, MASSACHUSETTS 
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HESE are not transient buyers; they 

are Mr. and Mrs. who bought from you 
(a roaster maybe) about a year ago. And 
they are returning today to talk to you 
about a range, say. That roaster, with the 
help of its Chromel element, has pleased 
them so, that here they are to make 
another purchase from you. Maybe another 
roaster, for a gift. Now, we wouldn’t give 
Chromel all the credit. And yet it was 
Chromel that made the roaster do its stuff, 
in a trouble-free way. It is that trouble- 
free service, from Chromel equipped de- 
vices, that brings many a Mr. and Mrs. 
back to buy again. Chromel must be good, 
else it would not now be in use in millions 
of appliances. So, your judgment is 
obviously good, when you specify that your 
heating devices be equipped with Chromel. 

Hoskins Manufacturing Company, 

Detroit, Michigan. 


CHROMEL 
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USED IN MILLIONS OF APPLIANCES 
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Heating Appliance and 
Apparatus manufacturers will 
find LOUTHAN COUNSEL- 
ING Service of real value. It 
is gratuitously offered. 
LOUTHAN ENGINEERS 
will study your insulation prob- 
lems, prescribe proper grade, 
furnish complete cost estimates 
and submit samples for testing 
. . . free of charge. 


Inquiries Invited 


THE LOUTHAN MANUFACTURING CO. ¢ east tiverpoot, onto 


369 Lexington Ave. 4829 Wicopee Ave. 
New York, N. Y. Los Angeles, Cal. 


HEATING ELEMENT INSULATION 
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MATCH THE CAREFUL 
DESIGNING OF YOUR STOKER 


elco Motors 


Assure Quiet Operation. Delco motors for stokers are 
characterized by exceptionally quiet, vibrationless 
operation—a safeguard against transmitting noise 
through heating ducts and pipes. This is accom- 
plished by precision manufacturing, dynamic bal- 
ancing, and the use of oversize bearings machined 
to tenths of a thousandth of an inch. 


High Starting Torque—High Overload Capacity. 
The most popular Delco Products motor for stokers is 
the condenser-start type, providing the high starting 
torque required by all types of stokers. The Delco 
centrifugal switch gives positive, snap-action starting 

. eliminates fluttering. High overload capacity is 
assured by the use of ample materials and highest 
quality insulating materials, and by allowing ample 
space for windings. 


Ample Protection. The possibility of motor injury 
resulting from iron, scrap, or other foreign material 
in coal is reduced to a minimum in Delco Products 
motors for stokers by the accurate Delco thermotron. 
On some applications, terminals are supplied to turn 
on warning light when thermotron cuts out motor. 


Your Choice of Two Types. Delco motors for 
stokers are available in totally enclosed or ventilated 
types. The Delco Products Engineering Department 
will cooperate with you in determining the right motor 
for your product. 


DELCO MOTORS FOR APPLIANCES ARE 
DESIGNED FOR THE PARTICULAR JOB 


For refrigerators, washers, ironers, 
oi! burners, stokers, blowers, and air 
conditioners — there are Delco Prod- 
ucts motors that will assure long 
service and satisfaction, because they 
are designed right, built right. Behind 
every Delco motor is Delco’s long ex- 
perience in meeting the requirements 
of the appliance field. Safeguard the 
excellence of your own product by 
specifying a Delco Products motor— 
proved on millions of appliances. 


DELCO 4% MOTORS 
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Here is another new Lenz de- 
velopment. AEROLAC offers 
the radio and electrical manufac- 
turer a happy combination of high 

. dielectric strength and outstand- 

Indicated for use for — ing heat and flame resistant 

qualities. 

a ee With a voltage breakdown of over 9000 volts AC per foot immersed in mercury 

AEROLAC is indicated for a wide variety of applications. It is particularly well 

e aaa — TELEVISION | cuited for use where excessive heat is encountered as its cellulose insulation and 

— flame-resistant lacquer impregnation are effective under temperatures where ordinary 
rubber insulation would deteriorate. 


° a INSTRUMENT? AFROLAC is made in a variety of sizes and colors. Samples will be submitted on 


request. 


@ HIGH VOLTAGE PLATE LEADS LENZ ELECTRIC 
@ WHEREVER A HIGH-TEMPER- MANUFACTURING 
Sranaevace Geewes COMPANT 
REQUIRED. 1751 No. Western Ave. 
CHICAGO U. S. A. 


ENJOYING OUR 35th YEAR OF SUCCESSFUL BUSINESS 
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A COMPLETE line of plating and polishing equip- 
ment and supplies . . . highly efficient plating 
processes complete technical and engineering 





facilities—these are available to every firm engaged in 
product finishing. 

Each Udylite product is the result of highest quality 
materials, skilled workmanship and careful supervision. 
No better products are to be found anywhere. 
Whether your requirements involve individual items or 
a complete finishing plant, Udylite electrochemists and 
engineers will gladly recommend the materials and pro- 
cedures which will best suit your requirements. 

A letter will bring a Udylite representative promptly 


and without obligation. 


THE UDYLITE 


¥ 


over Udylite plating processes to ensure 
efficient performance. 
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Close laboratory control is exercised The design and choice cf suitable equipment—the layout of the 
polishing and plating plant are considerations of prime im- 


portance to the prospective buyer. Through consultation with 
Udylite’s staff of engineers, he can obtain the advice of experts. 
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In the laboratory shown above, processes, 


materials and equipment 
gated under actual plant conditions. 
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GENTING SCREW ISTARTED 


DRIVING WITH TWO HANDS 


Quicker because Phillips Re- 
cessed Head cette a use 
of faster driving methods. Even 
when assembling easily-dam- 
aged, finished parts, power 
drivers can be used more often, 
since there’s no danger of a 
slipping driver. 

Cheaper because time is mon- 


tions—like boring pilot holes, 
withdrawing crooked or bro- 
ken screws—are eliminated. 

Better because assemblies are 
stronger, more attractive. 
Phillips Screws set up tight 
without split heads. Even in- 
experienced men do better 
with these easily-drivenscrews. 


ey and time-wasting opera- 


HERE’S WHY YOU SEE PHILLIPS SCREWS EVERY WHERE! 
More and more manufacturers — large and small —are turning to this 
modern fastening method, to obtain time savings that average 50%. Orders 
are filled faster, money is saved, and the Phillips-fastened products have 


added sales appeal. Order from one of the manufacturers listed below. 


PHILLIPS RECESSED HEAD SCREWS... 


macninepscnews SHEET M Fat SCREWS var “a BOLTS 


U. S. Patents on Product and Methods No .2:046,3435 2 2 046.8373 2 ,046,839; 2,046,840; 
2,082,085; 2,084,078; 2,084,079; 2,090, Other Domesti id Foreign ? atents 
iaccena a Pending. 


cae OL edt 


Pheol! Manufacturing Company , Chicago, Illinois 

Russell, Burdsall & Ward Bolt & Nut Co. Port Chester, N.Y. 
Scovill Manufacturing Co., Waterbury, Conn. 

Shakeproof Lock Washer Co , Chicago, lil. 


American Screw Co., Licensor, Providence, R.1. 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corporation, New Britain, Conn. 


The Lamson & Sessions Co., Cleveland, Ohio 
National Screw & Mfg. Co., Cleveland, Ohio 
Parker-Kalon Corporation, New York, N.Y. 
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Chicago + Cleveland - 


There's hidden POWER in 


GRANITE CITY 
Electrical Sheets 


Electrical manufacturers who have switched to Granite City Electrical Sheets 
have found them to possess several kinds of profitable, hidden, extra power: 


Horsepower— The low core loss and high permeability of Granite City 
Electrical Sheets give motors peak performance. 


Salespower— Long-lived, efficient performance in the hands of users brings 
recommendations for your motors, new business and repeat business. 


Profit Power— Unusual flatness and uniform physical properties give 
manufacturers using Granite City Electrical Sheets important savings in 
punching and assembling. 


Since electrical sheets are the most vital element going into your motors, 
you should be confident you are buying the best available. Use GRANITE 
CITY ELECTRICAL SHEETS and you will gain this confidence. We invite 
your inquiry for full particulars. 


GRANITE CITY CGWiiaasd STEEL COMPANY 





GRANITE CITY ILLINOIS 


New Orleans + New York - St. Louis 
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Denver - Indianapolis - Kansas City - Los Angeles + Louisville - Memphis - Milwaukee - Minneapolis - Moline 


HANDY +> 
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NE large company has taken all uncertainty 

out of joining taps to cables and added the 
final touch of reliability by using special **crab” 
connections and brazing them with the low 
temperature alloy SIL-FOS. 
Exceptionally free-flowing SIL-FOS penetrates 
into the cable, solidifies the wires at the joint 
and produces joints high in strength, low in 
resistance and cool in operation. 
SIL-FOS does work like this at surprisingly low 
cost. It saves time and material on all kinds of 
electrical applications. Millions of joints are 
made annually with it on electrical production 
jobs and maintenance and repair work. 


Have you tried SIL-FOS on your work? We will 
gladly show you what it will do. Write us for full 
details and Bulletin E-54. 


ALWAYS USE HANDY FLUX 
with SIL-FOS. HANDY FLUX 
not only effectively dissolves 
oxides, but, being entirely fluid 
and active at 1100° F, also en- 
ables you to take full advantage 
of the low working temperature 
(1300° F) of SIL-FOS. For speed, 
reliability and low cost you 
can’t beat the combination of 
SIL-FOS and HANDY FLUX. 


HARMAN =: 82 Fulton St., New York 
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MODEL “I2” 


CONSTRUCTION FOLLOWS 


PRIZE WINNING MODEL “22” DESIGN 


When you install a Pease Model 
"12" or Model "22" Continuous Blue 
Printing Machine you have a machine 
which, in the opinion of five competent 
Judges, leads in "Outstanding Design 
and Technological Advancement.” This 
modern engineering by Pease brings 
you the savings you have a right to 
expect through quality prints produced 
rapidly at LOW COST PER SQUARE 
FOOT. 


Model "12" Includes 5 Outstand- 
ing Features: 


1, Sliding Contact . . . which per- 
mits the greatest possible light 
utilization. 


2. Patented Lamp Circuit .. . 
which permits lamps to burn 
steadily 45 minutes without break- 
the arc and resume instantane- 
ously. 


3. Long Horizontal Water Wash 

. which allows the paper. to 

expand normally without tension 
wrinkles. 





4. Quick Change Chemical Appli- 
cator . . . which provides a 30 
second change-over from Blue 
Prints to Negatives, or vice versa, 
and saves chemical. 


5. 5 Drying Drums .. . which 
thoroughly dry and calendor the 
prints to a flatness never before 
achieved. 


When you consider these features 
and realize that Model "12" produces 
high quality prints at 12 feet per min- 
ute, you will understand why the *five 
Judges chose modern Pease design, 
and why the new streamlined Pease 
Continuous Blue Printing Machines 
provide the most modern reproduction 
method, as well as the greatest single 
factor in achieving economy and effi- 
ciency in your Blue Printing Depart- 
ment. 


*The five Judges for the 1939 Product 
Design Contest sponsored by Electri- 
cal Manufacturing Magazine—names 
upon request. 


THE C. F. PEASE COMPANY 


2613 West Irving Park Road 


Chicago, Illinois 

































Third of a Series, 
‘How Pease Blue Printing 
Equipment is Serving the 

Electrical Industry” 
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WHERE YOU GET WHAT YOU WANT 
When You Want it! 
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@ Completely finished Bronze Bear- 
ings for industrial applications and 
maintenance in every size ordinarily 
required, and for all makes of elec- 
tric motors are available instantly. 
Bunting wholesalers and Bunting 
warehouses carry complete stocks in 
all territories. The Bunting Brass & 
Bronze Company... Toledo, Ohio. 


@ Get your copy of the new 


Bunting Catalog giving sizes and 
prices of industrial and electric 
motor bearings available from 
stock. This great book also in- 
cludes much valuable data on 
bearings and their application. 


BUNTING 


a 
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Extreme hiding 2ower 


= ULTRA 
BRILLIANCE 


DIRECT ON STEEL (above) — No preplating of copper, 
polishing or buffing. Note particularly the handbag 
frames. These are semi-fabricated after plating to hold 
the bag material, which can be safely done with 
Seymour Bright Nickel because of its superior ductility 
and adhesion. Also, the brilliance of the knurling on 
the square handbag frame and chuck are indicative 
of excellent throwing and hiding power. 


SPECIFICATION JOBS (right)—Here 
Seymour Bright Nickel is a valu- 
able ally because of its ready 
controllability to any specified 
thickness and its fine corrosion 
resistance. 


THROWING POWER An outstanding property of Seymour Bright Nickel. 
Especially necessary in plating such an article as the bent tube shown above, 
in the slot of which it would be difficult to obtain satisfactory coloring prior 
to plating, and even after plating. 


BRIGHT DIP 1. Raw brass, 2. Bright dip, 3. Seymour Bright Nickel. Within 
a very short time, a high brilliance is secured on matte bright dipped sur- 
faces, showing extreme hiding power. 


tgs 


SEYMOUR Bright Nickel produces a silvery 
white ultra brilliant deposit over unbuffed 
copper and brass and direct on raw steel — and 
for decorative purposes does it with less thick- 
ness and in less time than is required by some 
bright nickels. The saving in time, current and 
anode consumption should justify your chang- 
ing over to “Seymour.” 


It is an organic process free frém promoter 
metal, stable, easy to control, and of excellent 
throwing power. It utilizes the hot Watts bath. 
Operating conditions are wide, pH 3.0 to 4.5 
(electrometric). Only two replenishment solu- 
tions are needed, with no wetting out agent 
required. Deposit is ductile, non-passive, highly 
corrosion-resistant. Any standard 99%-+- nickel 
anode may be used, but we recommend our 
special-grain “Seycast’ Nickel Anode. Full 
technical data on request. 


THE SEYMOUR MANUFACTURING COMPANY, 49 FRANKLIN ST., SEYMOUR, CONN. 


SEYMOUR BRIGHT NICKEL 
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a! 2 Peds 
A. Sawed, milled, drilled 
and threaded packing gland. 
B. Sawed, drilied, milled and 
tapped fairlead. €. Molded, 
milled and drilled arm contact. 


OOK about any modern kitchen and you'll 
find a dozen appliances containing Synthane 
Bakelite-laminated—mixer, toaster, washer, 
clock, range, refrigerator, protecting the house- 
wife from restless currents. Synthane’s sphere of 
use extends beyond kitchen and home to office, 
factory, ships of sea and air . . . and to hundreds 
of electrical, radio, chemical and mechanical 
products and equipment. 

The variety of Synthane’s properties may read- 
ily suggest an application to you. Synthane, you 
will discover, is a dense, hard, uniform, technical 
plastic (half the weight of aluminum) structurally 
strong, and resistant to the corrosive influence 


Bakelite — x 


TECHNICAL PLASTICS 
SHEETS - RODS - TUBES - FABRICATED PARTS - SILENT STABILIZED GEAR MATERIAL 


of many acids, salts, gases, solvents, petroleum 
products and water. 

Synthane combines many more desirable prop- 
erties, and it is easy to machine. You can machine 
it yourself or put the job up to us—as did the 
three manufacturers whose problems are pic- 
tured in the panel at the left. 

Better products, more customer satisfaction, 
more sales and less production headaches usu- 
ally follow in the wake of Synthane’s application. 
Why not see what you can do with Synthane? 
Send for one or more of the folders described 
on the back of this advertisement, using the con- 
venient coupon. Synthane Corporation, Oaks, Pa. 


laminated 










FOR ONE OR MORE ( 
THESE INFORMATIVE FOLDER 


methods of machining SYNTH AN} 
Se Bakelite-laminated Technical Plastic 


for industry 


T STANDARDS OF QUALITY FOR SYNTHANE Bakelite-laminated — A useful, quic 
reference chart of the actual and relative values of Synthane sheg 
stock ... including tensile strength, dielectric strength, transvery 
strength, compressive strength, impact strength, dielectric constan, 
power factor, dielectric loss factor, water absorption, corrosion 


resistance, and machinability. 


2 TECHNICAL PLASTICS FOR INDUSTRY — A brief explanation of the comp 
sition, grades, properties, and many applications of Synthane Bakelit 
laminated technical plastics. Gives you a quick picture of the uses fi 


Synthane and stimulates possibilities in connection with your produc 


3 SYNTHANE Bakelite-laminated TUBING —A comparison of the advantages 
molded and rolled tubes, kinds of stock, and properties, with a tabi 
of standards of quality. Well illustrated with photographs of th 


manufacture of tubes and parts machined from tubing. 


4 PRACTICAL METHODS OF MACHINING Bakelite-laminated — Modern methods¢ 
machining Bakelite-laminated and instructions for machining it i 
your own shop. In chart form, profusely illustrated. Unfolds to 11°: 


251,” for hanging on shop wall. 


~ 
ow 


5) RADIO INSULATION —A specialized folder on the properties of Synthast 


we 
ra 
o* 
* 


tubing, coil forms, and panels for radio and associated industries. 


6 SILENT STABILIZED GEAR MATERIAL — Characteristics of Grade C Synthast 


Stabilized Gear Material, formula for computing horsepower 0 


Bakelite gears, diametral pitch silhouettes and instructions for cutting 
SYNTHANE CORPORATION, OAKS, PA. 

Gentlemen: Please send me the booklets checked. 
[|] Standards of Quality for Synthane Bakelite-laminated 
] Technical Plastics for Industry 

|_| Synthane Bakelite-laminated Tubing 

[_] Practical Methods of Machining Bakelite-laminated 
[| Radio Insulation 

[| Silent Stabilized Gear Material 


gears—all in chart form suitable for hanging on your shop wall. 





Bakelite — N laminated 
TECHNICAL PLASTICS 
SHEETS - RODS - TUBES - FABRICATED PARTS - SILENT STABILIZED GEAR MATERIAL 


NAME 
COMPANY 
= Representatives in all principal cities 
cry 


STATE 


ee 





describing the properties, uses anit 
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NEW as TOMORROW 





PS anil 


HW ANID 


TRUMBULL 


COMBINATION 
MAGNETIC STARTERS 


Of special interest to DESIGNERS 
of MOTOR DRIVEN MACHINES 


Vastic, 


siheioeteccnuiesticans 





seful, quid 


ithane shey 


, transverse ; @ Most Compact Combination Starter avail- 


able in corresponding capacities. Starter 


ric COMStany, and Disconnect assembled on SAME BASE. 


1, COFrosio, 


nis ile vlan i ae Aca Sedalia 


@ New 3-Posirion HANDLE... “on” and 
rtd a ts = . 
off” and “open cover” positions. Permits 
locking of cover, handle, or BoTH, with 

DP 
ONE padlock. 


the comp. , ; ; 
pe @ ConveERTIBLE Fusine. Fuses easily changed 


| 
ine Bakeliv E to meet load requirements by substituting | 
i correct fuse me (30-60 he or new re- | 
i 4 : im = Seams . 200 : 
the uses fy i inforced ‘ty pe | use holde rs 100 200 amp). 
in places provided on FRONT of fuse block. 


our produc : , 
@ INTERCHANGEABLE CONTACTS on Starter 





i 
4 and Disconnect simplify maintenance. 
dvantages( i e : © tein 2 
2 @ VERTICAL CONTACTS ... dust-free, se 
with a tabi 3 wiping, double-break type. MULTIPLE-UNIT DIMENSIONS 
sail ast PERMIT CLOSE GANGING 
P 7 ; oe Plus these other features of TRUMBULL Showing how three Size 1 Combina- 
; eS * * design and construction ... ALL tions occupy the same space as two 
ea parts accessible and removable from FRONT Size 2 with correct spacing allowances 
j be . . « STRAIGHT THROUGH WIRING, identified between boxes. 
1 methods i EB 2 | terminals rae : = —s armature 
agnetic asse free ality 
i | Magnetic assembly... . high quality grey — DesiGN ENGINEERS... note ad- 
hining iti enamel finish to match finest machinery. i na s 
: ‘ ies tek vantanges for ‘built-in’ installations 
’ ’ AVAILABLE IN SizE 1 — Max. 6 h. p. : i Ts 
ids to 11'1 Ey 4 and SizE 2 Max. 25 h.p. - P Because the Quick-Make, Quick-Break mechanism is a 
3 part of the INTERIOR Assembly . . . NoT part of the 
4 This is one of the most IMPORTANT ad- box ... use of these Combination Units without boxes 
: vances in motor control equipment ever when “built-in” to machines is greatly simplified and 
£ . . = 
of Synthase 4 & announced. Be sure to write us at once for perfect operation assured. 
4 further details and full specifications. Because of the MuttipLe Unir Dimensions feature, 






ganging of these combinations on machine or plant 
control panels results in a particularly neat and efficient 
job in accordance with present day design trends. 


dustries. 


e C Synthaat 


LTR ee NT Rese 


‘sepower 0 

















cere ee mew Bis Ta 


s for cutting ae = 
The Trumbull Electric M 


anufacturing Co., Plainville, Conn. 





»p wall. Please send Circular No. 200 giving full information on the 
NEW Trumbull Combination Magnetic Starters. 
RN iccscraxasnonsess 
' 
Position. 
| Company 
Address ct ae ae | ae a iad declaeaspeipar den ane aeane 
a a _ 
; NEW YORK - PHILADELPHIA - BOSTON - CHIGAGO - DETROIT - LUDLOW, KY. - ATLANTA - NASHVILLE - LOS ANGELES - SAN FRANCISCO - SEATTLE 
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SMOOTH, GLEAN GONTAGTS 
...but WHY 5 DIFFERENT METALS? 


NICKEL 


Nickel-base alloys used for 
these accessories all resist 
spark erosion but each 


< offers something more 































GOOD ELECTRICAL CONDUCTIVITY 


Fixed contacts in this circuit breaker must 
retain a clean surface, free of oxidation. 
Only thus is low contact resistance assured. 
Good electrical conductivity is also necessary, 
because the fixed contact serves as connector to 
bi-metal foot. Nickel offers both advantages... 

and in addition is lower in cost than other 
suitable materials. 








ECONOMICAL “ep MAXIMUM SPARK ENERGY 
LER” MONEL 


PRODUCTION Ve 1 > For collector rings, electrodes 
si k ye and other parts of magnetos 
esistance . spar and distributors, an excel- 
aaa owe . = 6 lent material is Monel.* Of- 
ee ee |e fering great resistance to 
rusting are essential <= spark erosion this 
in materials used for alloy is little af- 
contact buttons. Good ma- fected bv heat of 
chining qualities are also spark. The oxide 
desirable,to permit produc- film built up 
tion from solid bar stock. In where arc strikes 
this instance, the metal must metal has low 
also be readily welded to steel . : 

) ea ee electrical resis- 
studs. Free-machining “R temce and does 
Monel* is selected for this job not affect spark 
because it meets all three require- enecay 

nergy. 
ments. 





















Au of the Nickel-base alloys used in elec- 
trical applications are highly resistant to wear, 
corrosion, and spark erosion... but each offers 
other important properties of its own. Which 
material to use for best results in your particu- 
lar case is, therefore, a matter for careful study. 
Write for Bulletins T-5 “Engineering Proper- 
ties of Monel,” T-15 “Engineering Properties 
of Nickel,” and the booklet “Tremendous 
Trifles.” Ask also about Inco’s free technical 
service. Address: 





THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 


**“Monel” and other trade-marks which have an asterisk associated 
with them are trade-marks of The International Nickel Company, Inc. 
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TAPPED @ DRILLED OC THREADED @ FORMED @ MACHINED 


they re 
Brandywine 


PLY 


Look at this diversified group of Brandywine vul- 
@ criized fibre parts. Every single one is different— 
each offering new problems, new obstacles. Yet each 
was precision perfect, meeting all specifications to the 
letter. No turn-downs, no rejects, no good-enoughs! 
To those design-engineers and manufacturers, interested 
in cutting production costs and stepping up quality, we 
suggest sending for a fistful of these proven parts. Give 
them close scrutiny—feel them, test them. Att first 
hand you will see why this bone-tough insulating 
material is even used extensively as a base by manu- 
facturers doing their own fabricating. Write today for 
samples and quotations; there is no obligation of course. 


BRANDYWINE FIBRE PRODUCTS COMPANY 
1402 WALNUT STREET = WILMINGTON, DELAWARE 


MILLED@TURNED@GROOVED@SHOULDERED@ KNURLED 





eading Electrical Manufacturers Endors. 


POLYMERIN FINISH 


Lightolier Fixtures Are Finished with 
Polymerin. The Lightolier Company is one of 


the outstanding manufacturers in the electrical 
that uses Polymerin finish on its products. 
distinctive lighting fixtures and lamp. 

ted from nicking and scratching by 

tough film. And Polymerin’s lustrous, 
wr face add eye appeal and sales appeal 


. » . 


Extra-durable Polymerin is Help- 
ing to Sell Products Like These 


Polymerin industrial finishes are resistant to 
cold and to moisture. They are resistant to 
heat and its discoloring effects. Amazingly 
tough, Polymerin will stand up under the 


roughest treatment—resist scarring, chip- 
ping, marring and nicking. This durable 
finish, while comparatively new, ts already 


being used extensively on electric stoves 


and heaters, lamp fixtures, washing machines, 
ironers, service station equipment, electric 
clocks, refrigerators and coolers, beauty par- 
lor equipment and scores of other metal 





products. Polymerin’s speed-bake advantages 
make possible taster production! Investigate 
Polymerin. Write us for information on how 


ic can bring you important sales advantages, 


and 


save money by speeding production 


schedules. Ault & Wiborg Corporation, Dept. 
EMY, 75 Varick Street, New York City. 








AULT & WIBORG 


OLYMERIN 


New. U.S. -FPaAT. OFF 


THE ORIGINAL SPEED-BAKE FINISH 
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DIELECTRIC VALUES AND 
CONSTANTS UNSURPASSED 


FLEXIBILITY TO WITHSTAND 
EVERY REQUIREMENT 


NOW BRANDED 
IN THE U.S. A. 


Technicians and manufacturers of elec- 

trical products affiliated with the indus- 
try years ago are thoroughly familiar with the 
outstanding electrical and mechanical proper- 
ties of TURBO sleeve insulation. That is the 
reason they continue to specify TURBO. 


Pioneering twenty years ago to increase the efficiency of this vital part 
of appliances and equipment, TURBO played a dominant role in 
decreasing service mortality due to faulty or inferior insulation. 

Later TURBO scored another scoop by introducing an exclusive 
feature—inside impregnation. A process that gives those extra pro- 
duction advantages essential to quality . . . and profits! 

Now the TURBO process of manufacture has been brought to the United 
States in its entirety. Thus the superior technical properties of TURBO 
become an assured manufacturing process . . . the American way! 


As always, shipment the same day order-- 
from largest to smallest - - is received. 


a ea 


Mica Plate and products—Varnished oil tubing, Saturated Sleeving, Warnished Cambric, Cloths and Composites 


276 FOURTH AVE. NEW YORK, N.Y. 217 NO. DESPLAINES ST., CHICAGO, ILL. 
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ALLORY Help You 
Select the Right One 


All of the desirable properties you need for it your first rule to call on Mallory first. 
a simple or complicated, current-carrying 
part may be had singly or in combination, 
in Mallory Non-ferrous Alloys. You can 
be certain that in some one of its versatile 
alloys. ..53, 73, 84, 100 and 333 Metals 
or Elkaloy, Mallory is certain to have 
available the one best suited to your needs. 


Wherever a circuit must be made or 
broken, Mallory offers the best electrical 
contact for the job. Mallory contacts of 3 
tungsten, molybdenum, silver, platinum, 
Elkonite and special alloys are meeting in- 
dividual requirements with uniform satis- mi 
faction throughout the electrical industry. 





we 
In addition, Mallory Metallurgists will Write today for the Mallory Engineering th 
gladly work with you in solving any non- Data Book on Electrical Contacts — or 
ferrous alloy problem once they know the submit your contact problems to Mallory pl 
physical and electrical properties required. engineers for recommendation of the uc 


Whenever you face such a problem, make 


material best suited to your needs. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 


Cable Address —PELMALLO 
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@ It’s no longer necessary to go to unorthodox threads to eliminate 
tapping costs. Shakeproof Thread-Cutting Screws use a standard 
machine screw thread which provides the ideal engagement with the 
work. And, because each screw actually cuts its own threads in any 
thickness of material, a snug, tight fit is always certain. Here’s economy, 
plus greater fastening efficiency —a proven means for protecting prod- 
uct performance and reducing costs! 


SHAKEPROOF LOCK WASHER CO. 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2509 North Keeler Avenue, Chicago, Illinois 


Plants at Chicago and Elgin, Illinois 
In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
Copyright 1940 Illinois Tool Works 


Shakeproof Screw prod- 
ucts are available with 
Phillips Recessed Heads. 


Type 2 for plastics 


A test in your own shop 
will convince you that 
Shakeproof Thread-Cut- 
ting Screws offer definite 
cost-saving possibilities 
in countless metal or 
plastic fastening appli- 
cations. Write for free 
testing samples now! 
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Obtain One For Comparison and Test 
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..+A Lesson That Motor Buyers 
Can Also Put to Good Use 


Staying at home and reading about bowling never made 
anyone a ten pin artist. Any kegler knows that the first 
essential of good bowling is to go to some alley and ac- 
tually try for your ten strikes. 

Before you buy your next motors, keep this thought in 
mind. Instead of merely reading that 996 out of every 1000 
Leland motors sold never require factory service, get a 
Leland and see what this dependability can mean on 
your products. Instead of just analyzing on paper Leland's 
remarkable performance, get one and put it through your 
own tests. Motor buyers who have done so have specified 
Leland motors more often than any other make. 

Requesting your Leland motor puts you under no obli- 
gation. Just write, wire, or phone for it today. The Leland 
Electric Co., Dayton, Ohio. 


Representatives in Principal Cities 
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4 \EW PRINTED MATTER-CATALOGS 
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AND FINISHES 


Executives, product designers, engineers . . . all those responsible for product development .. . 
may promptly secure any of the items listed here. Simply check those desired and mail the card 


DIELECTRICS 5-01 


Descriptions, tables, specifications, prices, 
etc., on a complete line of insulating ma- 
terials. Divided into sections devoted to 
varnished cloth, varnishes and compounds, 
coating materials, papers and fibers, tapes, 
cords, sleevings and varnished tubings, 
mica, fiber glass insulation, etc. General 
Electric Co. 


OIL-LESS BEARINGS 5-02 


Various standard and special types of 
oil-less bronze bearings with dimensional 
and application data, as well as complete 
instructions for their installation. R. W. 
Rhoades Metaline Co., Inc. 


FOOT SWITCH 5-03 


Assembly features of an improved design 
of a foot-operated heavy duty master 
switch with new pedal and latching ar- 
rangement. Dimensions given for hori- 
zontal mounting. Clark Controller Co. 


PUSH BUTTONS 5-04 


Many types and forms of push button 
controls specially suited to machine tool 
and heavy duty applications. Included 
are those with metal and plastic covers, 
with recessed, mushroom, key-locking 
plungers. Notable inclusion of limit 
switch applications and types. Mack- 
worth G. Rees, Inc. 


BALANCING MACHINESS5-05 


Static and dynamic balancing machines in 
several sizes for locating and measuring 
unbalance in rotating parts. Explanations 
of the effects of unbalance, diagrams and 
descriptions of underlying principles of 
modern methods for correction, and typi- 
cal installation views of each type of ma- 
chine. Gisholt Machine Co. 


ROUND CASTINGS 5-06 


Pictorial description of the methods used 
in manufacturing grey-iron or semi-steel 
round castings from stock patterns, thus 
saving time and pattern expense. Rep- 
resentative patternless castings are illus- 
trated. Pyott Foundry & Machine Co. 


BALL BEARINGS 5-07 


Discussion in detailed textbook form of 
nine principal reasons for the increased 
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use of anti-friction bearings by machine 
designers. These are to reduce friction 
and maintenance, prevent wear, increase 
accuracy, resist all loads, permit higher 
speeds, simplify design, allow accurate 
interchangeability and give assured per- 
formance. New Departure Div. of Gen- 
eral Motors Sales Corp. 


MOTORS AND PARTS _ 5-08 


How motors and parts for built-in ap- 
plications are designed and constructed 
of high quality materials to meet the me- 
chanical and electrical requirements of 
the complete products. Air-Way Elec- 
tric Appliance Co. 


DRYING LAMPS 5-09 


Essential technical data and applications 
for a complete line of drying lamp sizes 
and types capable of solving modern in- 
dustrial heating and drying problems, 
thus facilitating the trend toward straight- 
line, continuous-flow production. General 
Electric Co. 


PRODUCT FINISH 5-10 


Guide in choosing a finish for a product, 
emphasizing porcelain enamel as a solu- 
tion to many problems. Chart gives com- 
parative performances of various major 
commercial finishes. Ferro Enamel Corp. 


SPRINGS, STAMPINGS _ 5-11 


Springs, wire forms and stampings de- 
signed to meet each customer’s require- 


No cost or obligation. 


ments. Discusses also an unusual assem- 
bly service whereby electrical and me- 
chanical devices covering a wide range 
of products are manufactured at low unit 
cost. Hunter Pressed Steel Co. 


SLEEVE BEARINGS 5-12 


New sizes have been added to the Iists 
of cast phosphor bronze standardized in- 
dustrial and electric motor bearings 
available from stock, completely machined 
and ready for assembly. Contains also 
complete listing of tubular and solid pre- 
cision machined bars. Bunting Brass & 


Bronze Co, 


OVERLOAD SWITCH _ 5-13 


Features of construction and applications 
of a motor overload switch for fractional 
hp. motors which combines on-and-off 
switching and thermal overload protec- 


tion. Chase-Shawmut Co. 


FLEXIBLE COUPLINGS 5-14 


Advantages of using a direct drive coup- 
ling developed to supply a satisfactory, 
smooth-running drive for resiliently- 
mounted motors. Sizes available for mo- 
tors up to 4% hp. Guardian Utilities Co. 


SOLDERING FLUXES 5-15 


Easy-to-use, liquid soldering and tinning 
flux and soldering paste for strong, neat 
and durable brass, copper, tin and steel 
joints. Also featured is a new stainless 
steel flux. Ruby Chemical Co. 


Requests by qualified readers will 


be promptly handled. Just circle the publications you went. 


To The Editor 


As a reader of ELECTRICAL MANUFACTUR- 
ING, ! request that you send me the printed matter, 
the reference number of which | have circled. 
(Please fill out completely, showing company 
and title, even if non-business address is used. ) 


Company 


Individual 
Function or title gh aha 


Street Address 


City see 


Products you manufecture 
































THRUSTOR VALVES 5-16 


Complete details, including service classi- 
fications and approximate dimensions in 
inches, of double-seat, balanced and 
single-seat unbalanced types of thrustor- 
operated valves for pipe sizes of 1 to 10 
in. inclusive. General Electric Co. 


RESET TIMER 5-17 


Full description of synchronous motor- 
driven automatic reset timers for control- 
ling the duration of light exposures in 
photo-printing, blueprinting and numer- 
ous other automatic operations where 
precise timing is required. R. W. Cramer 
Co., Inc. 


MULTI-SPEED REDUCER 5-18 


Devoted extensively to tabulations of out- 
put and input speed relationships and hp. 
ratings for speed reducer line applicable 
to normal service without unusual shock 
loads. Unit is used on equipment re- 
quiring speed variations from a constant 
power source. Adams Co. 


SWITCH ENCLOSURES _ 5-19 


Six types of special protective non-venti- 
lated enclosures for heavy duty industrial 
switches, motor starters and circuit 
breakers designed for use in locations 
that are damp, wet or exposed to various 
types of dust or gases. Trumbull Elec- 
tric Mfg. Co. 


LEATHER BELTING 5-20 


Method of construction and testing pro- 
cedure of improved tension welded leather 
belting for maximum production output, 
high drive efficiency, low operating cost 
and maintenance. Chicago Belting Co. 


HEATERS, CONTROLS _ 5-21 


Latest devices for the efficient utiliza- 
tion and economical application of elec- 
tric heat in industrial processing and lab- 
oratory service, including immersion heat- 
ers available in flexible and screw-in de- 
signs. Various controls are also de- 
scribed. American Instrument Co. 


@ No cost or obligation. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 





2e—POSTAGE WILL BE PAID BY— 
ELECTRICAL MANUFACTURING 

232 MADISON AVENUE 
NEW YORK, N. Y. 


BEARING BRONZE 5-29 


Comprehensive list of over 800 sizes of 
plain bearings available immediately from 
stock with more than 350 listings of 
bronze bars. Such items as graphited 
bronze and self-lubricating bearings are 
also included. Johnson Bronze Co. 


RHEOSTATS 5-23 


Outstanding features, dimensions and dia- 
grams of connections of slide-contact 
rheostats for accurate adjustment of elec- 
trical current and voltage in many steps 
over a wide range, with particular em- 
phasis on open and protected types and 
special units for specific purposes. Rex 
Rheostat Co. 


DIE CASTING DESIGN _ 5-24 


Compiled to aid design engineers in avail- 
ing themselves of the advantages offered 
by zinc alloy die castings and in under- 
standing more fully the design possibili- 
ties and effectiveness of die castings. New 
Jersey Zinc Co. 


LIMIT SWITCHES 5-25 


Variety of mountings, actuating and hous- 
ing accessories available for precision, 
snap-acting switches. Characteristics, 
specifications and applications also in- 
cluded. Micro Switch Corp. 


OIL FILM BEARING 5-26 


Two types of heavy duty multiple oil 
film bearings—their design characteris- 
tics, dimensions and load capacities, suit- 
able housings and shafts, selection, in- 
stallation and operation. Bartlett Hay- 
ward Div., Koppers Co. 


DIE CASTINGS 5-27 


High speed machines for die casting lead, 
tin and zinc base alloys designed for the 
rapid production of various small parts. 
Performance characteristics and capaci- 
ties covering a relatively wide range. 
Kux-Lohner Machine Co. 


FANS, BLOWERS 5-28 


Volume and pressure types of axial-flow 
ventilating impellers with aero-dynamic 


Use this postpaid card. 


FIRST CLASS 
Permit No. 45 


(Sec. 510,P.L. &R.) 
New York, N. Y. 











characteristics and power requirements 
related to delivery capacities and suita- 
bility for integration within products in- 
volving the handling of air. De Bothe- 
zat Ventilating Equipment Div., Amer- 
ican Machine and Metals, Inc. 


TIMING MOTORS 5-29 


Heavy-duty, low-speed timing motors de- 
veloped to meet the demand for compact, 
sturdy, oil-sealed, self-starting drives. 
Wide range of performances available 
through a number of types whose phy- 
sical dimensions, mounting facilities and 
performance are clearly identified. Hay- 
don Manufacturing Co. 


WIRE AND CABLE 5-30 


Complete engineering data for the speci- 
fier regarding bare wire, rubber insulated 
cables, plastic insulation, varnished cam- 
bric insulated cables, impregnating paper 
insulated cables together with current 
carrying capacities and full references to 
technical factors involved. Simplex Wire 
& Cable Co, 


THERMOPLASTICS 5-31 


How to machine and fabricate vinyl syn- 
thetic plastics and resins in various ways 
to produce essential component parts for 
various products. Characteristics, proces- 
ses and receptivity to surface coatings 
and inks reviewed. Union Carbide and 
Carbon Corp. 


OVENS AND DRYERS 5-32 


Industrial equipment for baking japan, 
enamel, lacquer and synthetic resin fin- 
ishes as well as for core baking and mold 
drying, heat treating, baking armatures, 
coils and electrical insulations, etc.. etc. 
Comprehensive review ot available equip- 
ment, fields of application and specifica- 
tion suggestions. Gehnrich Corp. 


SOLDERLESS LUGS 5-33 


Dimensions, capacities and essential phy- 
sical characteristics of center form solder- 
less lugs of various types. Dante Elec- 
tric Mfg. Co. 


PLASTIC MOLDING 5-34 


Semi-automatic toggle type molding 
presses for the production of plastic parts. 
Available in various sizes and forms and 
fully described as to operating character- 
istics and performance capacities. F. J. 
Stokes Machine Co. 


ALLOY CASTINGS 5-35 


Castings of heat resistant alloys as re- 
lated to the facilities available for their 
production with indications of the more 
usual forms of parts produced. Includes 
suggestions for the machining of heat- 
and corrosion-resisting steels as well as 
for their welding and temperature re- 
sistant properties. Standard Alloy Co. 
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Tire MiRROR TELS ONS APART OF THE STopy 


Wren you are buying 
a new suit you look a long way 
beyond size, color and price. 
You consider the reputation of 
the manufacturer, the kind and 
quality of the materials, the 
tailoring and finish, authenticity 
of style, etc. You look for the 
extra values upon which you 
know your complete satisfaction 
largely will depend. 


Extra Values count 


when buying bearings, too. Con- 
sider the exclusive extra values 


you get in TIMKEN Bearings: 


Two sources of supply with two complete, self-contained bearing factories located 
in different cities many miles apart. 


The world's largest production capacity for tapered roller bearings. 
The world's largest range of sizes of tapered roller bearings. 


Complete control of quality—from the manufacture of the TIMKEN Electric Furnace 
Alloy Steel to the finished product. 


Complete research, engineering and testing facilities unsurpassed in the bearing 
industry. 


A world-wide service organization. 


World-wide acceptance. The trade-mark "TIMKEN" is known wherever civiliza- 
tion exists. 
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A powerful sales advantage resulting from more than a third of a century of Timken 
national advertising. Current campaign "Miles of Smiles" now running in The Saturday 
Evening Post, Time, Newsweek and other publications. 


These extra values mean extra satisfaction, extra economies, extra service, extra "Miles of 


Smiles"! Specify TIMKEN Bearings. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


TIMKEN 


TRADE-MARK REG. U. S. PAT. OFF- 
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IF YOUR NEED IS 
FOR HEAVY GEARS 


t 
eavyY du 
nes Ov 


2 7 s 
\icatio® . 


OR LIGHT GEARS, 
CHECK THESE.... 


a ynit, 


Applicable for industrial clocks, time switches, 
timers, recording instruments, etc., Haydon hyster- 
esis shaded-pole type synchronous motors are 
available in the same size units for all different 
speeds. Easily mounted for operation in all posi- 
tions; oil sealed gears; double bearing shafts; 
enclosed coils. 


Dimensional prints and descriptive folders sent on 
request. Quotations are based on quantity, volt- 
age, frequency, output speed and specific require- 
ments. Prompt delivery guaranteed. Write today; 
no obligation. 


HAYDON MANUFACTURING CO. 


INCORPORATED 
FORESTVILLE CONNECTICUT 
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WE’VE FOUND OUT HOW TO 





A PRODUCTION MAN SAY: 


IVE him the right Electrical Steel 

J Sheets — and he'll do his job 
in less time, produce an improved 
product and keep costs of production 
down to a minimum. 

It’s easy to make certain that the 
sheets he uses are the best for the par- 
ticular job. Just call in a Carnegie- 
Illinois engineer. Discuss with him 








your problems involving the use of 
Electrical Steel Sheets. He’s trained to 
know the answers. You'll find his rec- 
ommendations sound and construc- 
tive, and because he knows that he 
can give you whatever grade of steel 
is best suited to your needs, his sug- 
gestions are completely unbiased. He 


places at your command the facilities 


CARNEGIE-ILLINOTIS 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 


MAKE 





of the foremost steel-producing or- 
ganization in the world. His success 
depends on how well he serves you. 
Therefore, he’s anxious to do every- 
thing within his power to make your 
production problems easier. Why not 
call him in and talk over your next 
steel specification? He may be able 
to save you money. 


ELECTRICAL STEEL SHEETS 


Stee t 


UNITED STATES STEEL 
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Nut is tightened by setting up pressure on 
the threads. 





i“ but it cant do the trick’ in 
me samme keeping bolted parts tight 


y OF- 


yery- 

your 

y not y a 

next Maintaining adequate pressure on the threads over 
1 a long range is the only means of keeping bolted parts 

_— tight. Any device with teeth that bite into the bear- 


The Helical Spring Washer compensates 
pring F 


ee ing surfaces cannot maintain adequate pressure over 
for the initial causes of looseness. 


a long range. The more “bite” due to vibration—the 
less pressure on the threads. 

The initial cause of looseness is never backward 
turning of the nut. It is bolt stretch, wear of contact- 
, ing surfaces, or break-down of rust, scale or paint. 
ON a A Helical Spring Washer is the only device that 
compensates for these initial causes of looseness 
by maintaining adequate pressure on the threads 
over a long range. 


SPRING WASHER INDUSTRY, Wrigley Bldg., Chicage 


The Helical Spring Washer maintains ade- 


quate thread pressure over a long range! 
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Known Analysis . . Certified Quality. . Lower Mfg. Costs 


The more difficult your requirements, the more reason for using 





Ryerson Certified Steels. If an alloy steel is involved. Ryerson will send Ryerson Products Include: a 
. 4 b ed ; : Beams, Structurals 
accurate data, including exact chemical and physical properties, grain Channels, angles, 3 ces, Zees THE G 
: ; od ot Rolled Bars 
size and heat treatment response of the steel shipped. Bands and Hoops -_ 
Floor Plate 232 M 
mn . . . . . >I. , re & ks > 
Ihe wide range of stainless, heat and corrosion resisting steels ae kinds) 
Sheets (over 25 kinds) 
carried, makes it possible to select many special compositions from stock. Alloy and Tool Steels 
: : Heat Treated Alloy Bars 
Under the Certified Steel Plan, all Ryerson steels, whether plain carbon _. Stainless Steel _ Con 
d : . Cold Finished Shafting 
steel bars, galvanized sheets or cold drawn tubing, are closely controlled Strip Steel, Flat Wire 
. Bom . : ; Mechanical Tubing 
as to chemical content, accuracy, finish, etc.—all without the slightest Boiler Tubes and Fittings 
: " ; ei Welding Rod J. F. 
increase In price. Rivets, Bolts, Nuts, Washers LCF 


Concrete Reinforcing 
You can be sure of uniform, high quality. When you need steel Babbitt Metal and Solder L 
. ; Write for Stock List 





for any purpose, check with the nearest Ryerson Steel-Service Plant — 


shipment is immediate. Joseph T. Ryerson & Son, Inc. Plants at: 






Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, Buffalo, 


Boston, Philadelphia, Jersey City. 
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ON THE WAY, WITH NEMA. 


President alii reviews the nae i Nema and its ies stry. 


NEMA LEADERS OF 1940 


WHY AND HOW NEMA BACKS ELECTRICAL SAFETY 
CODES. . 


As seen by Messrs. Smith sal thet of Nesa's s engineering  Reinimeaii 


ADJUSTABLE SPEED MOTORS ENTER NEW ERA... 


Drives that enable better product-performance relationships. 


PRACTICAL HEATING ELEMENT DESIGN 


Chief Engineer Gatward of Hoskins Mfg. with some highly pertinent ideas es 
engineer-designers. 


INSULATING SOLIDS THAT MAKE QUIETER PRODUCTS 


Vibration may be suppressed in transmission or minimized by transmitting media. 


SOME DO'S AND DON'TS WHEN DESIGNING-IN 
MAGNET COILS. . 


HOW LONG SHOULD A PRODUCT LAST?......... 


Manager of Engineering Russell of Westinghouse at Mansfield tackles a basic 
design problem. 


New Printed Matter, Publications 45 New Parts, Equipment, Materials 


Opportunities that enable the product and Finishes 
maker to keep well-informed. To make better products. 


" 
As the Editor Sees It Motor Specifications. 


Engineering Details For designed-in applications 
a ee large and small, What's Going On. 

News of men and companies. 
Design of The Month dae 
In recognition of outstanding accom- 

plishment, in a new product. 


Classified Index. . 


To the makers of materials, finishes 
parts and equipment. 
New Designs Applications 


; , 
A quick review of what's new. Index to Advertisers 


TO APPEAR IN LATER ISSUES 


Why We Turned To Die Castings. Engineer- Hydraulic Drives For The Machine Tool. 

designers with ten important makers of elec- Electrical and hydraulic ways jointly inte- 

trically energized products tell why they grated within new offerings of complete 

sought die castings (of various alloys) for products point to greatly improved per- 

their most recent developments. formance, in some instances, and lower costs 
for comparable results, in others 


Insulating Varnishes and Compounds. Wind- 

ings must be protected and made a unit with With Nema At Hot Springs. Word and 
related parts. A first-aid-to-the-specifier picture review of significant factors as Nema 
guide to this important field. holds its Spring Conference in Virginia. 
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4 DIE CASTINGS ON THE JOB SINCE 1933 


The 1940 model of a well known automatic 
phonograph utilizes 80 ZINC Alloy Die Castings 
—in contrast to only 4 on a 1933 unit produced 


by the same manufacturer. 


As progressive as a company may be, it will 
not accept new materials or production pro- 
cesses until they have proved their worth. The 
designers of the above illustrated phonographs 
specified 4 ZINC Alloy Die Castings on the 1933 
model as ‘‘feelers’’ for a promising production 
method. Field acceptance combined with im- 
pressive manufacturing economies to “‘prove 
in’’ this type of metal part in increasing quan- 


tities on all succeeding models. 
‘‘From 4 to 80°’ represents an impressive 


- = 





—DIE CASTINGS ARE “PROVED IN” 


— RESULTED IN THE USE OF 80 IN ee Te 


trend—and one which is occurring with in- 
creasing frequency in a wide variety of indus- 
tries. If you are not thoroughly informed on 
the physical and economic advantages offered 
with ZINC Alloy Die Cast parts, we suggest 
that you consult a commercial die caster—or 
write to The New dersey Zinc Company, 160 
Front Street, New York City. 


Copies of earlier advertisements in this series gladly mailed 
on request. 





The Research was done, the Alloys were developed, and most Die Castings are made with 


99.99 +% 


HORSE HEAD SPECIAL (ntcrm aveury) ZINC 
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TO CHANGE?...OR NOT TO CHANGE? 


UMAN NATURE being what it is, and the examples of history 
t being what they are, many wise men of succeeding generations 

have pointed to the folly of indiscriminately defending the at- 
any-moment-existing condition of affairs against newer ideas and inno- 
vations. Nothing, they tell us, is so indefensible as the status quo. 
Nothing, they add, is quite so certain as that “What is, will not be.” 


ODAY, the newest and in some measures one of the most promising 

of product services, television, has poised upon the brink of com- 
mercial uncertainty by the orders of a Federal regulatory body seeking to 
prevent widespread promotion and sale of television broadcast receivers 
to individuals on the grounds that to do so would be contrary to the 
public interest. In that future progress within the television art will in- 
evitably out-mode existing equipment and render obsolescent such re- 
ceiving facilities as might be sold to the public at this time. Something 
new and strange indeed is this viewpoint however related to age-old 
truth. Because change is inevitable must we be denied the present? 
Of what technical development can it ever be said “This is now perfect?” 





ITHOUT the willing, even eager, acceptance of the hazards of 
\X/ obsolescence and the uncertainties of untried goods by the Amer- 
ican people we would never have gained radio, automobiles, phonographs 
and by far the greater majority of electrically-energized products for 
home and industry. Every foot of the way has been marked by the 
overcoming of obstacles in the inevitable cut and try that lies behind most 





“it human efforts. 
is- 
on HIS number of ELEcTrRIcCAL MANUFACTURING, dedicated to the cause 
wil of the National Electrical Manufacturers Association and its indus- 
try, goes to readers who know that these things are so. For out of their 
~ own experience have the makers of consumer and industry goods learned 
jas that progress, such as it is, must be literally dragged out of experience, 
160 that the most carefully planned and best anticipated product development 
efforts are likely to fall flat before some unforeseen factor of customer 
‘led habit, handling or acceptance. 
HERE should be no misunderstanding about the spot on which tele- 
vision has been placed, whatever the placating or face-saving cut- 
4 come. What is represented is clearly a point of conflict between those 
eager reformers who would stifle all speculative efforts by creating a 
protected, hazard-free social order where everything is “planned that 
: way” and those sometimes hard-pressed remnants of venturesome, eager 
men who risked resources and energies in the past upon the contention 
that there is no limit to human desires. It has been, and is, the conten- 
ith tion of the latter that continued expansion and on-balance prosperity of 
C industry and commerce depend upon new products, new services and 


new ideals to accompany our faltering steps toward an impossible-to- 
define but assuredly immeasurably different condition of man. 
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ON THE WAY, WETH NEMA 


As much in warning as anything else, 
President Swartzbaugh prefaces this un- 
conventional and vigorous personal mes- 
sage to Nema and its industry with 
*T had to write this article, not from 
any ‘inner urge’ but from the stand- 


point of ‘official duty’—let us under- 
stand each other. You do not have 
to agree with anything I say, and, as 
no one ghost writes for me, whatever 
ideas offered, if any, are my own and 
for them I am solely responsible.” 


BY C. E. SWARTZBAUGH, PRESIDENT 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 
AND SWARTZBAUGH MANUFACTURING COMPANY 


facturers Association is an honorable but by no 
means honorary job—you're really expected to 
work at it. Not least among official responsibilities is risk- 
ing any reputation you may have for good judgment, by 
preparing articles for the business press, indicating what 
you think, or think you think, about various subjects. 
Fortunately, they can’t put you in jail for thinking—yet. 
But, considering what this country showed it was willing 
to do for a man with sense enough to keep his mouth shut 
(Calvin Coolidge 1923-1929) one can well be surprised 
at one’s temerity in sticking one’s neck out as far as one 
does sometimes. 
Before making any predictions about where Nema goes 
from here, it will perhaps prepare a background for such a 
forecast to give you a few personal impressions. 


CB, isc President of the National Electrical Manu- 


JUST WHAT IS NEMA? 


O BEGIN with, Nema is not a disease—‘‘Nema” 

is only a colloquial abbreviation for National Elec- 
trical Manufacturers Association—which nickname inci- 
dentally, came into common usage some time prior to the 
present run down condition of the alphabet, due to its ex- 
ploitation by government bureaus and agencies. 

The National Electrical Manufacturers Association is 
well integrated and efficiently conducted, voluntary in na- 
ture, and an organization not for profit. Its members manu- 
facture almost every type and kind of electrical apparatus 
and supplies from turbines and generators to curling irons, 
and it is in every sense truly representative of the electrical 
manufacturing industry. (Special note—“‘not for profit” 


applies to the association only—after rendering a service, 

profit is one thing our individual members don’t want any- 

thing else BUT—and they are entitled to it.) 

Nema’s purpose is to promote and protect the in- 
terests of the electrical manufacturing industry in general 
and of its membership in particular through :— 

1. Supplying essential business information to its member- 
ship and through the collection and dissemination of 
statistical data. 

. Code and standardization activities—for safety—for the 
benefit of the consuming public—for cost reduction pur- 
poses—and for down-right protective reasons. (Hap- 
hazard standards illy-conceived either by crusading ama- 
teurs—commercial racketeers or politically-minded oli- 
garchs may conceivably be worse than no standards 
at all.) 

. The maintenance of “free and open markets” so that 
the sale of safe electrical products and supplies may 
not be unduly restricted. 

. The study and interpretation of Federal, State and local 
laws, statutes and ordinances affecting electrical manu- 
facturers so that they may be informed, and their think- 
ing may be crystallized and consolidated. 

. Business development projects whose objective is the 
expansion of the overall market for the products and 
services of all Nema members. 


WHAT DOES IT COST TO BELONG? 


ELL, it does and it doesn’t—if you just belong— 

it costs plenty. It’s like taxes—‘“‘too much to pay 

and too little to live on’’. But, if you both belong and take 
part in its activities—if you “put in” as much as you ex- 
pect to “‘take out’”—then it’s a valuable investment. Don’t 


take my word for it—ask someone who has done exactly 
that and see what he says—or—try it yourself. 

Only a small part of Nema’s dues charges can properly 
be classified as Association Dues. Under Nema’s “‘cost of 
service” distribution of costs, it is quite practical for any 
Nema member, without increasing his chart of accounts, 
to segregate and charge the proper amounts to the expense 
accounts which should properly absorb them—such as In- 
direct Selling—Advertising and Promotion—Engineering— 


Charles E. Swartzbaugh, associated with the Swartz- 
baugh Manufacturing Company since 1914, has 
been successively its Purchasing Agent, Credit and 
Office Manager, Vice President and, is now Presi- 
dent. He was Chairman of Nema’s Business 
Development Committee from its formation in 1935 
until he became President of Nema in 1939. He has 
also served as Chairman of the manufacturers 
group of the executive committee of the joint Nema 

-E. E. I. Modern Kitchen Bureau. 





RING MAY 1940 57 























Professional and Legal Services—Labor Relations, etc. 
That remainder, which is quite properly chargeable to the 
ucual General Association Dues account is surprisingly small. 

One interesting thing about Nema is its governing body 
or Board of Governors—if you happen to think the average 
corporate Board of Directors ought to be hung, sawed and 
quartered, it’s ok with me—but believe it or not—this one’s 
different—and I know whereof I speak. The Board, the 
Executive Committee, the Officers Committee—they all 
work at the job. And I think most of them must have come 
from Missouri—and not so long ago, either. 

They are a rough, tough, hard-boiled group of business 
men with a vocabulary at times seemingly limited to the 
questions—Who? Why? When? Where? What for? 
How much does it cost? How long?—and What benefits 
accrue to Nema? Every budget—every expense—every 
project really gets such a good “going over” that the in- 
variable result is unanimous action. And after that, it 
must be finally approved by the membership. It is my 
considered opinion that members of the Nema Board of 
Governors invariably (believe it or not) subordinate indi- 
vidual viewpoints and preferences for the general good. 


BUT WHY HAVE A TRADE ASSOCIATION? 


(PRIVATE business has become less private—and the 
end is not yet. The area of individual effort is being 
more and more circumscribed and surrounded by restric- 
tions and limitations of one kind or another—and as a re- 
sult the areas of group or collective effort have been widened. 
Trade association services were never more essential. 

Then, too, achievement today is measured more in terms 
of general advancement of industry or of an industry than 
in terms of individual success. What helps the “whole” 
helps every component part. 

It must also be admitted, I think, that as a matter of 
self-protection, greater unity among business interests is 
needed—and this applies alike to an individual industry 
and to all industry. 

Both the present and future of the electrical manufac- 
turing industry—in fact of ALL industry is inextricably 
bound up in our entire economic structure, which is no little 
influenced today by extraneous factors with which the busi- 
ness men of earlier decades did not have to contend. Many 
of these problems we face cannot by any stretch of imagina- 
tion be properly met by the individual. 

Where else except in his own trade association can the 
individual electrical manufacturer make his influence felt on 
these factors—where else can he secure the specialized in- 
formation, statistics, and assistance he needs, to intelligently 
conduct his business, at so small an investment? 

Furthermore, through what other medium than his trade 
association can a concerted frontal attack of a broad overall 
nature be made on the entire electrical market to increase 
public acceptance of all electrical products and services? 

Can an individual manufacturer contacting the other 
important trade associations in the electrical industry make 
his influence felt? I doubt it—but Nema can. 

Can the individual manufacturer work with representa- 
tives of the utilities,—contractors—inspectors—insurance 
underwriters—the government and the public in the develop- 
ment of acceptable standards? He cannot—Nema can. 

Can the individual manufacturer influence the content of 
local ordinances or statutes that may restrict the sale and 
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installation of electrical apparatus, products and supplies or 
at least leave their sale and installation subject to the 
whim—or perhaps the itching palm—of some local political 
appointee? He hasn’t a chance—but Nema has. 

Can the individual electrical manufacturer do anything 
about the growing tendency, in some major markets, of 
illy-advised groups influenced and controlled in some in- 
stances, at least, by labor racketeers to boycott his products ? 
No—but perhaps Nema can—at least the effort is being 
made. It won’t be long now, till we know. 

A trade association of Nema’s caliber was never needed 
more than it is today—to speak for the industry, and to do 
those things through collective co-operative effort which no 
individual manufacturer can do for himself. 


SO WHERE DOES NEMA GO FROM HERE? 


ARLIER in this article, some predictions were promised 

—or threatened—depending upon your point of view— 
so, with the foregoing as a background—and with the re- 
minder that changes in Nema policy and programs are usu- 
ally evolutionary and not revolutionary in nature—and that 
the Board of Governors and membership of Nema and 
not its President determines Nema’s policy and program, 
here they are. 


Statistical Services—We might as well face the 
fact that taxes are as low right now as they'll ever be in 
the next decade—and any reduction in labor costs is im- 
probable. At the same time, competition becomes increas- 
ingly keen. These things all add to cost. Statistical re- 
search—group and section statistics—uniform accounting— 
distributions and inventory statistics, may point the way to 
lower costs. As a result, the statistical services of Nema 
are more likely to expand rather than contract. 


Industrial Relations—Perhaps organized labor, or 
at least its leaders, are at the peak of their power during 
the present Administration in Washington. Having won 
the right to organize—(a right incidentally which they al- 
ways had) many individual union men today are beginning 
the battle for the right to work as free men. To every 
action there is re-action and there is danger today that the 
re-action may be as violent as the action. 

Labor’s internal battle will eventually be ironed out— 
the tendency is toward more regulation of their activities— 
they will eventually be compelled to accept responsibility to 
the public for their acts—many present abuses of power 
will be eliminated. 

It is quite conceivable that labor’s next great battle will 
find capital and labor, as the producers of wealth, aligned 
together for protection against the non-producers—against 
the raids of Townsendism—Bigelowism—Ham and Eggs 
—Thirty Dollars every Thursday—against future increas- 
ing demands of old age pensioners. 

It seems reasonable to expect that Nema’s activities on 
such valuable studies as wages—job ratings and the develop- 
ment of employer-employee relations, and certain wage and 
hour acts such as the Walsh-Healy Public Contract Act 
and the Fair Labor Standards Act will continue—but it is 
doubtful if they will expand to great extent—Nema can 
render valuable assistance to the industry but in the last 
analysis, employee relations is the job of the individual em- 
ployer—he has to work at it himself. 


Trade Agreements, Imports, Exports—The war 
will end eventually—world trade will return to normal— 
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in some quarters it is felt that South America offers the 
solution for many of the ills of over-populated Europe— 
should a great migration to the Continent to the South follow 
the war, this market will increase in importance enormously. 
Nema members may require greatly increased services in 
connection with these projects and Nema should be prepared 
to render them. These projects probably will increase in 
importance. 

Regulatory Legislation—lIt is a primary and con- 
tinuing obligation of Nema to do everything in its power to 
maintain free and open markets for its members. The cost 
is heavy but is infinitely less costly to Nema members than 
to leave them at the mercy of the racketeers. This one 
project alone should be worth the cost of membership in 
Nema to any manufacturer of electrical material. 

It is to be hoped that whatever the outcome of the now 
famous New York boycott suit, that it will at least be such 
as to discourage nationally, the growing tendency to attempt 
to “‘shake down”’ electrical manufacturers for the right to 
conduct business without interference in certain metropolitan 
markets. 

Nema will no doubt continue unceasingly its efforts to 
maintain ““Free and Open Markets’’. 

Business Development—Because this group of 
activities is relatively new and therefore less stabilized—be- 
cause the accomplishments are comparatively recent, this 
project is receiving an unusual—but by no means an un- 
reasonable, amount of attention from Nema membership. 

Competition between industries is becoming daily more 
keen—yet our real competitors are ignorance and apathy 
on the part of the consuming public. Our old frontiers are 
gone, they say, and there’s nothing we can do about it. 
Baloney! Our horizontal frontiers have disappeared— 
that’s a fact—but facts and conditions always change—in 
fact nothing is static except change—even facts change— 
why—an eel that’s had a bath in olive oil is a non-skid 
proposition alongside of a fact. 

All right—our horizontal frontiers are gone but what 
about our vertical frontiers? Aren't they limitless > 

Industry effort along business development lines is a 


NLY three private offices now at Nema head- 
quarters. Large general office, of which three 
views are here shown, saves space and allied expense 
over private offices and private secretary system. 


concerted co-operative smashing frontal attack on new fron- 
tiers—vertical frontiers, if you please. Frontiers which no 
individual manufacturer, regardless of his power, could 
possibly open up alone. And these activities, which Nema 
has attempted so far, in co-operation with other branches 
of the industry, give every indication of producing satisfac- 
tory results. Let’s consider two examples. 

A. The Modern Kitchen Bureau Activity. Here 
is a drive against the “‘frontier’’ of apathy and lack of 
interest in the appearance and efficiency of equipment of 
one of the most important rooms in the home—the kitchen. 

I submit to you that in four short years much of that 
apathy has been overcome. Pick up any woman’s maga- 
zine today—look at the advertisements of floor coverings— 
venetian blinds—lighting fixtures—exhaust fans—porcelain 
enamel — cooking utensils — ranges — refrigerators — water 
heaters and small appliances all displayed against the back- 
ground of a clean, neat, modern, planned kitchen. 

The kitchen is no longer the most neglected room in 
the home. It’s rapidly reaching the point where the home 
owner is as interested in a modern kitchen as a modern 
bathroom. And that’s progress. 

How much easier it is with this increased interest in the 
kitchen on the part of the public to sell. 

1. The nicety, cleanliness, speed and economy of elec- 

tric cookery 

2. The complete service of the electric refrigerator 

3. The convenience of the electric water heater 

4. The small appliances so essential to complete electric 

service 

The public can likewise be made to realize that the 
laundry, like the kitchen, is an important room in the home 
—but I doubt if any one product group of manufacturers 


Continued on page 62) 
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40 LEADER 


With new projects and programs to tackle, older 
ones to bring to a successful conclusion and con- 
tinuing functions to be adequately maintained, 
Nema draws freely upon and gains immeasur- 
ably from the co-operative efforts of its member- 
ship. By the president, vice presidents, board 
of governors, managing director, section and 























group chairman, committee memberships and 

general headquarters sta# are the burdens of 

association activity capably assumed and shared. 
Here are the top leaders of 1940. 


C. E. SWARTZBAUGH 
PRESIDENT, SWARTZBAUGH MFG. CO. 





VICE PRESIDENTS 





HOWARD E. BLOOD F. W. MAGIN RALPH KELLY 


PRESIDENT PRESIDENT VICE PRESIDENT 
NORGE DIV., BORG-WARNER CORP. SQUARE D CO. WESTINGHOUSE ELEC. & MFG. CO. 





E. O. SHREVE MANAGING DIRECTOR G. C. THOMAS, JR. 


VICE PRESIDENT 3) VICE PRESIDENT 
GENERAL ELECTRIC CO. W. J. DONALD THOMAS & BETTS CO. 
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Terms Expire 1940 


— A. L.. UBT *D. G. PHELPS 
nil. President | Vice President 
iis ECONOMY FUSE & MFG. CO. “RALPH KELLY COLT'S PATENT FIRE ARMS MFG. CO. 
haiti ss Vice President bi a ile 
THOMAS EVANS WESTINGHOUSE ELEC. » MFG. CO. MATTHEW POROSKY 
oard President Vice President 
and MERCHANT & EVANS CO *F WW. MAGIN THE GAMEWELL CO. 
and President 
s of L. W. GROTHAUS SQUARE D CO. FC. E. SWARTZBAUGH 
rea Vice President President 
ALLIS-CHALMERS MFG. CO. “C.. L. PERCE, J. SWARTZBAUGH MFG. CO. 
President 
*LEONARD KEBLER HUBBARD & CO. B. M. TASSIE 
President President 
WARD LEONARD ELECTRIC CO. MANNING, BOWMAN & CO. 





Terms Expire 1941 








*H. E. BLOOD WALTER ROBBINS 
President & General Manager, Norge Div. Director 
BORG-WARNER CORP. E. H. HAMMOND SANGAMO ELECTRIC CO. 
Vice President 
CLARENCE L. COLLENS KENNECOTT WIRE CABLE CO. R. J. RUSSELL 
President Vice President 
RELIANCE ELEC. & ENG. CO. T. B. HASLER CENTURY ELECTRIC CO. 
President 
G. S. CRANE WILSON WELDER « METALS CO. *W. E. SPRACKLING 
Vice President Vice President 
CUTLER-HAMMER, INC. J. S. LAWSON ANACONDA WIRE & CABLE CO. 
Vice President 
*F_ R. FISHBACK MEMCO ENG. & MFG. CO. GERARD SWOPE 
President Honorary President 
ELECTRIC CONTROLLER & MFG. CO. GENERAL ELECTRIC CO. 
; a. 
Terms Expire 1942 
E. G. BIECHLER *. C. JS A. C. STREAMER 
General Manager, Frigidaire Div. President Manager, East Pittsburgh Div. 
GENERAL MOTORS CORP. OKONITE CO. WESTINGHOUSE ELECTRIC x MFG. CO 
; WYLIE BROWN *MAX McGRAW *G. C. THOMAS, JR. 
: President President Vice President 
- PHELPS DODGE COPPER PROD. CORP. McGRAW ELECTRIC CO. THOMAS & BETTS CO. 
: P. W. CONRAD *D. HAYES MURPHY E. A. WILLIFORD 
President President Manager, Carbon Sales Div. 
AUTOMATIC ELECTRIC CO. WIREMOLD CO. NATIONAL CARBON CO., INC. 
OC sesiiinie *H. B. CROUSE *E. O. SHREVE C. E. WILSON 
Committee President Vice President President 
Member CROUSE-HINDS CO. GENERAL ELECTRIC CO. GENERAL ELECTRIC CO. 
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(Continued from page 59) 


can do it alone. Like the kitchen, the laundry is a problem 
for the entire industry. In fact, it is my belief that a co- 
operative program of all interested factors in the industry 
to sell the idea of ““The All-Electric Home” may logically 
be expected to develop sooner or later. 

But how far can an 80-car train travel in either di- 
rection on a half-mile track? Of what ultimate avail to 
spend the money required to put those ideas across, only 
to find them stymied by lack of adequate wiring and suf- 
ficient outlets ? 

So, as a further example of a Business Development 
Activity, designed to open up new frontiers, consider 
B. The Adequate Wiring Program. The direct 
purpose of this program is to sell more wire and more out- 
lets, for without more of each, complete electric service 
in the average home is impossible. Indirectly, of course, 
the purpose is to insure the future growth of our own 
industry. Just as good roads increased the utility and, 
therefore, the sales of automobiles, so adequate copper and 
adequate outlets in the home will increase the utility and 
sales of all types of electric utilization devices. 

The results achieved by the Adequate Wiring Activity 
are, so far, little short of startling—and, moreover, they are 
growing continuously. 


VERTICAL FRONTIERS ARE MANY 
OW, the Modern Kitchen Bureau and Adequate 


Wiring activities are only two of many examples of 
business development promotions but they indicate what an 
industry working together can do, to expand its horizon, 
which no one branch of the industry, let alone any single 
manufacturer could possibly do alone. 

Nema hasn’t even begun to exhaust its new vertical fron- 
tiers, the opening up of which mean greater opportunity for 
the whole industry—a good start has been made perhaps, 
but there is still much to be done. 

One often hears these days that there are too many elec- 
trical manufacturers—too many wholesalers—too many 
contractors. If I close my eyes and stand on my own foot, 
I can perhaps subscribe to that theory—but when I “‘un- 
track’” and open my eyes, I'm satisfied it’s either not so, or 
that it need only be a temporary condition. 

For, as the possibilities of the two programs mentioned 
unfold—as rural electrification progresses apace—as it be- 
comes more apparent how antiquated is much of the pro- 
ducing equipment in our industrial establishment—and that 
the wiring and electrical facilities in most of our commercial 
and industrial buildings is both inadequate and obsolete— 
then it would appear that if these latent demands are de- 
veloped, we would need to expand all the existing facilities 
of manufacturing, distribution and installation to take care 
of them—even if we forget such important recent develop- 
ments as air-conditioning, fluorescent lighting and the like. 

Now, indigestion can be most uncomfortable, even for 


=_—n transcribing office and dicta- 
4 ting machine installation brings Nema 


some very real cost savings. 


an industry. For one, I don’t advocate risking it. But it 
seems to me that we've fairly well digested most of our 
business development programs—not that they've reached 
their peak—they haven’t—changing a buying habit takes 
time—but the returns on the investment are starting to come 
in—the programs are running smoothly and effectively and 
can be depended on to produce continuing results. 

It seems to me, therefore, that Nema should now con- 
sider developing another great potential market—opening 
another frontier, if you please. Nema could render a dis- 
tinct public service, and in my opinion, could secure 
the enthusiastic co-operation of all other branches of the 
industry in the development of a sound, conservative con- 
tinuing program to promote commercial and industrial elec- 
trical modernization. 

Such a step is logical—there is an admitted need for it 
I risk the prediction Nema will take that step. 


It is patently impossible to review all Nema’s projects 
here. That some current projects will decline and others 
increase in importance is, of course, a foregone conclusion, 
but the important thing is to determine in what fields of en- 
deavor lie Nema’s opportunities to be of service. 


So, for what it is worth, you now have some of my 
thoughts about Nema’s future activities—you may disagree 
with many of them—and in all likelihood you know of 
others that should be emphasized. If so, please remember 
that your ideas weren't available to me as this review of 
personal viewpoints was written. 

Nema will continue to grow—both in membership and 
the extent of its service to members. Servicing as it does 
most of the manufacturing branch of the industry and on the 
theory that what is good for the industry as a whole is good 
for all manufacturers of electrical products, the time may 
conceivably come when some groups of manufacturers of 
products not now within Nema’s scope may come to feel 
that their best interests lie inside, rather than outside the 
National Electrical Manufacturers Association. 


It was Ex-President Hyde of Bowdoin College, as I 
recall it, who said—‘Some object of community interest, 
community self-sacrifice and community loyalty is at once 
a moral and spiritual necessity."’ Nema might well be that 
“object” in the community of electrical manufacturers. 
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WHY AND HOW NEMA 


BACKS ELECTRICAL SARETY CODES 


Benefits derived by all parties in- 
volved are the ample justification for 
general electrical industry collabora- 
tion upon safety codes. Nema, in 
company with the American Stand- 
ards Association, devotes sustained 
and intensive efforts to this cause. 
Here is outlined the case for and the 
methods followed in developing the 
National Electrical Code and Na- 
tional Electrical Safety Code. 


OOD safety codes are beneficial to any industry, 
(5 but especially is this true for the electrical industry. 
That has been appreciated by most of those en- 

gaged in electrical industry activities as evidenced by the 
early formulation and continued development of the Na- 
tional Electrical Code and by the fact that the National 
Electrical Safety Code was formulated soon after the gen- 
eration, transmission and distribution of electricity became 
an important business. Code development did not wait to 
be forced by the adoption of laws; to the contrary, the 
laws that later were found to be desirable for the protec- 
tion of the public, largely adopted the rules of the code. 
Many individual manufacturers appreciate the value of 
safety regulations and actively support code development 
work; others have the opinion that codes restrict the use 
of their products and are, therefore, undesirable even 
though generally considered necessary for safety. Some 
think they are “‘instructions to users’’ of electrical equipment 
—therefore not of concern to manufacturers. These latter 
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views are usually found to be based on either inaccurate 
or incomplete information with consequent misunderstanding 
of safety code objectives. 


CODES FOSTER PROPER APPLICATION 


AFETY codes do place restrictions on the installation 

of equipment which has the possibility of involving fire 
or accident hazards; but the restrictions need not be onerous 
and will not be so if the whole industry cooperates to pro- 
duce a good code. Good codes show what the hazards 
are, and what safeguards are necessary to reduce such 
hazards to a reasonable level. They limit products to uses 
for which they are suitable, and prevent them from being 
misapplied in such a way as to be hazardous. On the 
other hand, codes, which are prepared by organizations 
having inadequate representation of those concerned, or 
under a procedure which fails to assure a real consensus, 
are very likely to over-emphasize some hazards and neglect 
others. Such codes are not beneficial; indeed, they may 
prove detrimental to an industry and to the public. 

If some hazards are over-emphasized, unduly restrictive 
code provisions are certain; if some hazards are neglected, 
products will certainly be misapplied or inadequately safe- 
guarded, and the resultant fires or accidents are certain to 
have a harmful effect on other products as well as those 
directly involved. Such neglect is likely to produce a code 
“swing” to unduly restrictive limitations on the installation 
or use of the product involved, sometimes with the effect of 
wiping it off the market. 

Electrical codes, thus far, have been successful in avoid- 
ing any categorical denial of recognition for a meritorious 








































































product. Sometimes recognition is delayed because the 
code-making committee has not had sufficient information 
available to formulate rules to provide practical safeguards; 
but when such information has been provided, suitable code 
rules have followed. 

The formulation of suitable rules for safeguarding is not 
a simple process, especially for electricity. The latter is, 
of course, a very handy form of energy, readily trans- 
portable and readily convertible into other forms. Like 
fire or gas or water, it must be properly controlled, properly 
directed, and kept within proper bonds; otherwise it dis- 
sipates wastefully and sometimes dangerously, with hazard 
of electric shock, or fire hazards from destructive arcing 
or excessive heating. Therefore, equipment must be pro- 
vided to confine it to its assigned channels, to start and stop 
its flow, and to put it to useful work. Insulation confines 
it; switches start and stop it; motors, heating appliances, arc 
welders, radios, chemical processes, and a host of other 
derived appliances utilize it. 

The installation of electrical equipment generally is in 
the hands of people who are familiar with the basic prin- 
ciples which must be observed to assure a safe installation, 
so it might seem that a “‘code’’ would not be needed. How- 
ever, the application of general principles to actual practice 
requires either detailed knowledge or else much study. Ac- 
cordingly, those who, in the early days, foresaw the future 
of electricity and the need for a code, gathered together 
a group of men who, through research and experience, had 
the necessary knowledge to apply the basic principles to 
actual installations. Those men, and their successors, have 
pooled and compiled their information into a form which 
can be used directly by men engaged in the business. That 
constitutes a code of which the objective, as stated by the 
makers of the National Electrical Code, is “‘practical safe- 
guarding.” 


HOW SAFETY CODES ARE DEVELOPED 


HOSE who compile the detailed rules are themselves 
active in work. They are selected by all branches 
of the electrical industry and others because they are known 
to be able and competent to do a satisfactory job. They 
constitute committees of the American Standards Associa- 
tion, which organization has been accorded recognition na- 
tionally and internationally as this country’s foremost organ- 
ization for development of standards and safety codes— 
not only for the electrical industry but for all industries. 
The ASA Committee for the National Electrical Code was 
originally—and continues to be—the Electrical Committee 
of the National Fire Protection Association, which organ- 
ization is administrative sponsor for the project under ASA 
procedure. The ASA Committee for the National Elec- 
trical Safety Code is under administrative sponsorship of 
the National Bureau of Standards. 

The procedure of the American Standards Association 
gives assurance that a safety code will be acceptable to 
those governed by it and to those who govern, because all 
organizations having substantial interest in a code can par- 
ticipate in its development. In the case of electrical safety 
codes, the committees are made up of equipment designers 
and manufacturers, installers, users, power suppliers and 
operating companies, insurance interests, and regulatory 
bodies, in fact, all parties at interest. 

Each one of those groups looks at the code provisions 
from its own point of view. Undoubtedly, all see safety as 
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an essential. To some, the matter of the expense involved 
in complying with the rules is of no importance; to others, 
expensive safeguards are justified only if less expensive ones 
are not available or would not be adequate for safety. To 
a manufacturer of electrical equipment, this matter of ex- 
pense is highly important. Manufacturers produce elec- 
trical equipment for the generation, transmission, control, 
and utilization of electricity. Unless electricity is used, the 
market for all their products fails; and the degree of use 
depends—at least to a very considerable extent—upon the 
cost of the electrical installation as compared with one for 
using competitive types of power. Therefore, the manu- 
facturer must scrutinize code provisions to see that the safe- 
guards are not more stringent than are warranted by con- 
ditions of use and the hazards involved. 

As an example: An adequate safeguard against the 
hazard of electric shock from a high voltage switch, under 
one condition, might be a sign “High Voltage—Keep 
Away;” but under a different condition, that would be 
entirely inadequate, and it might be necessary to put a 
high fence around the switch to keep out those unable to 
read or unable to comprehend the significance of a sign. 
The first method is many times less expensive than the 
second but is perfectly adequate for the condition. 

Other cases are not so simple. For instance, a manu- 
facturer may develop a product for which experience is 
lacking concerning fire and shock hazards and the degree 
to which they need to be safeguarded. Unless very com- 
plete test data as a substitute for service experience is 
presented to the code-making committee, code recognition 
of the product may be denied, or safeguards which the 
committee will include in the code will be most conservative. 
Later, if service records show less safeguarding necessary, 
the provisions may be made less rigorous; but such lib- 
eralizing action is not automatic—it must be requested, and 
the adequacy of proposed changes demonstrated. 


HOW CODE-MAKING IS ORGANIZED 


American Standards Association 
Standards Council 


Electrical Standards Committee 


an 
Safety Code Correlating Committee 
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On this phase of code making, the National Electrical 
Manufacturers Association has adopted the following state- 
ment of policy with regard to the National Electrical Code: 

The Codes and Standards Committee itself does not 
represent Nema on all code-making committees. It does, 
however, arrange for suitable competent representation, and 
conducts the supervisory work which is essential for co- 
ordinating the varied interests of the different sections of 
the Association. 

The selection of the representatives is important. They 
must be sufficiently familiar with the subject matter and 
sufficiently experienced in code work that they can get the 
representatives of other organizations to understand what 
is needed. They must also be able and willing to con- 
tribute the necessary time and money to attend meetings 
and to study proposed changes thoroughly. It is essential, 
therefore, that the representative's employer be fully con- 
scious of the advantages of good codes and the disadvan- 
tages of bad ones. 

It seems only right and proper that this continual 
progress in the direction of new and better and more 
economical products and methods should go on indef- 
nitely and that, step by step, they should become ap- 
proved in the interest of a constantly expanding use of 
electricity and electrical products; that the only con- 
sideration in the determination of whether or not any 
given type of product should be approved should be 
the question of safety to life and property; and that 
no commercial considerations should receive weight in 
any Code revision, either for or against adoption of 
proposed changes, and that this principle should apply 
to manufacturers, utilities, wholesalers, contractors, 
labor and any other parties at interest. 

The code-making organizations have provided for such 
changes in codes by maintaining continuing committees for 
them. Any one—whether a member of the committee or 
not—if he finds some code provision which is too liberal or 
too restrictive or otherwise inadequate, can bring it to the 
attention of the code committee either directly or through 
his organization (Nema—in the case of most electrical 
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Standard Products 
Benefit Everyone 


manufacturers). That is one way of keeping a code 
pointed always toward its proper objectives. 

Another way to assist in making a safety code generally 
beneficial is for each individual member and each group 
in the industry to weigh carefully each change proposed 
to be made, to see that the safeguards which it provides 
are, first, effective for safety, and second, that they are as 
inexpensive as is compatible with effectiveness. 


NEMA ASSISTS IN MAKING CODES 
RK of this kind is headed up in each branch of 


the industry by some committee acting as the clear- 
ing house for that branch. In the case of Electrical Man- 
ufacturers, who are members of the National Electrical 
Manufacturers Association, it is the Codes and Standards 
Committee of that Association. The committee consists 
of individuals who have long and broad experience in the 
conduct of work on standards and safety codes. As em- 
ployees of individual member companies, they are in very 
direct and active contact with current and projected design 
and manufacturing practice. Their field, collectively, is 
sufficiently broad that any item of code making or standard- 
ization can be adequately considered for determining what 
groups (Nema sections) need to be consulted for detailed 
recommendations. 

If some particular Nema section has a preponderant in- 
terest in a code, that Section is always asked to recommend 
one or more representatives for appointment by the Codes 
and Standards Committee. 

The Codes and Standards Committee has evolved a 
simple but effective and democratic procedure for coordinat- 
ing the varied interests of the Nema sections in this code 
work. Under it, Nema representatives, at the time they 
are appointed, are informed that the code on which they 
are to work involves certain products directly or indirectly, 
and they are requested to keep in touch as closely as pos- 
sible with the desires of the Nema sections which make 
these products. In this way, they are able to reflect cur- 
rent opinion of those most directly concerned. Any section 
actions dealing with these codes are referred to the repre- 
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sentatives for their information and use in the committee 
work. Representatives provide progress reports and mat- 
ters which concern a section’s product are referred to that 
section so that appropriate action may be taken. 

When proposed code rules have reached a more final 
stage, representatives are guided by instructions from the 
Codes and Standards Committee of Nema. That com- 
mittee sends the changes which are proposed to be made in 
the code to each of the Nema sections whose product is 
involved, with request for section action advising the Codes 
and Standards Committee of their approval, or recom- 
mendations for further change. These section actions form 
the basis for the Codes and Standards Committee’s instruc- 
tions to Nema representatives on the code-making com- 
mittee. In most cases, the instructions agree with the actions 
of the Sections; in some, there may be a lack of agreement 
in the recommendations of two or more interested sections, 
or one section’s recommendation may be at variance with 
the association's general policies on safety codes. It is then 
necessary for the Codes and Standards Committee to clear 
up the disagreement if possible, or to determine upon some 








course which will serve best the interest of the association 
as a whole. Any members or sections who disagree with 
the instructions can have its opinion on the proposed change 
presented to the code-making committee; or it may request 
the Nema Board of Governors to change the instructions. 

Thus, all sections—also the individual company mem- 
bers—have opportunity to have their opinions weighed, not 
only within the association but also by the representatives 
of the other organizations on the code-making committee. 

The same general procedure, with occasional minor 
changes, has been used for the past thirteen years. In the 
main, it must have been satisfactory since no major changes 
have been made. Obviously, not every member can be 
satisfied in every instance; but it seems likely that no radi- 
cally different procedure would so conserve the time and 
effort of individual members, and still give the overall results 
of the present procedure. 

Such a procedure enables each member company to put 
an intelligent interest in code work to effective use. It will 
maintain a safety code good for the industry if each group 
and each member of the group participates actively. 


EMA TWDEXES REFLECT BROAD 


OST recent available figures, as gathered 
by the National Electrical Manufacturers 
Association, covering sales of major ap- 

pliances, household refrigerators, motors and genera- 

tors, industrial materials and transmission and distribu- 

tion equipment reflect, in four of the five indexes, that 

improvement made by industry in the early months 

of 1940. Because of necessary delay in gathering 

and compiling such information the data here charted 
are inclusive of February only. 


TS unadjusted 
index of Febru- 
ary major appliance 
sales rose 1.2 points 
representing a gain 
of 0.9 per cent over 
the previous month 
on all unit sales 
billed. On an ad- 
justed basis, how- 
ever, the index for 
February fell to 
137.6 representing 
a 13.9 per cent drop 
from January. 
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justed = index 
for February rose 
26.2 points over the 
January index of 
133.5 to 159.7 rep- 
resenting a rise of 
19.6 per cent in all 
domestic unit sales 
billed. On the ad- 
justed basis the 
index for February 50} 
declined to 142.8 
representing a 15.7 

per cent drop. ott 
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materials, as 
represented in the 
index forsales billed 
in February, de- 
clined 14.4 points 
from the revised 
January figure of 
124.8 to 110.4 rep- 
resenting a loss of 
11.5 per cent from 
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products the index 
for February rose 
0.6 points to 97.9 
representing an in- 
crease of 0.6 per 
cent over the previ- 
ous month in the 
value of all orders 
receiv 


Cee 

ISTICALLY 
improving, in re- 
sponse to the pros- 
pect of milder 
weather favorable 
to construction, 
work, transmission 
and distribution 
equipment orders, 
as reflected in the 
index for February 
rose 10.5 points to 
131.8 from the Jan- 
uary level of 121.3. 
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Responsive to the needs of engineer- 
designers for motors which may be adjusted 
to required operating speeds, manufacturers 
have in the past few months added several 
new developments to their lines. Not an 
easy thing to have accomplished, when it 
comes to ac. jobs, but performance offered 
is remarkably worthwhile. A first-aid-to- 
the-specifier review of recent as well as 
longer-established units in this field. 


Zz XCELLENT though the various mechanical 
— means of securing continuously-variable operating 
shaft speeds may be * there is a real and, in some 
respects, but quite recently satisfied demand for motors 
which of themselves offer the full requirements of ad- 
justable speed operation. 
Speed-adjusting functions by strictly electrical means 
are based upon either of two engineering approaches 
(a) the use of speed-adjusting control applied to 


*See also “If Variable Speeds Are Required” Etrcrricar 
MANUFACTURING, May 1939. 


Adjustable Speed Motors 


‘nter New Era 


standard motors, (b) the use of electrical or mechan- 
ical modifications to yield motors of an inherently 
adjustable speed nature. In this discussion both of 
these methods are considered since for many product 
specifications motors of the (a) class will perform all 
of the duties required of them while others will call for 
the (b) class in order to cover the necessary speed 
range or to produce the required power output char- 
acteristics. From a practical point of view the method 
which will produce the results at the least cost will be 
the desirable one to select. 

As the term “‘adjustable-speed motor” is variously 
applied, it seems desirable to accept the definitions of 
the National Electrical Manufacturers Association. 

Thus, an adjustable-speed motor is one in which 
the speed can be varied gradually over a considerable 
range, but which when once adjusted remains prac- 
tically unaffected by changes in load. The variations 
in speed secured in the use of such motors is termed 
speed adjustment or speed control. A varying-speed 


ADJUSTABLE SPEED MOTORS 








ractica Usual Range o 


Type of Motor Method of Control Speed Range _H P. Ratings e 


Advantages 


Applications 


Disadvantages 


ALTERNATING-CURRENT 





Squirrel-cage | Resistance in Line | 20% Normal to 4 to 5 
Autotransformer Normal 

Wound-rotor Resistance in Rotor 50% Normal to 34 to 300 
Circuit Normal 

Multi-speed Pole Grouping 3 to 1 lf to 75 

Polyspeed Induction Regulator | 30% Normal to 1 to 7'4 
Normal 


Brush-Shifting Shifting of Brushes _ 4to1 2 to 40 


Motor-clutch Magnetic Clutch 10% Normal to” 1 to 30 
Normal 
Single-phese Pole Grouping ~ 9tot |. Fractional 


50°% Normal to to 2 H. P. 
Normal 5 to 1 


Autotransformer 
Brush Shifting 


Simplicity Low Efficiency : | ‘Fans, Small Devices, Display 


Stands 


~ Heavy Starting Torque | Wasteful of Current | Hoists, Cranes, Conveyors Fans, 


Close Speed Adjustment 
Wide Speed Range 


Speed through range 


Poor Speed Regulation | Blowers, Mixers 





Wide Speed Range | Wide Gaps between | Conveyors, Elevators, Oil Wells 
Choice of three types of 
Torque | Processing Machinery 


Speed Steps Machine Tools, Rolling Mills 


Adjustment of | Complicated Construc- | Printing Machinery, Machine 

tion of Control Tools Textile Machinery, Hoists, 
Centrifugal Pumps 

Fans, Pumps, Paper Winders, Tex- 
tile Machinery, Stokers, Print- 


Complicated 
Construction 


Constant Torque 
Close Speed Adjustment 
Smooth Acceleration 
Constant Torque 





Convenient Control 


DIRECT-CURRENT 





Series-wound _ | Resistance in Arma- 50% Normal to 1% to 200 
__ture Circuit Normal | ms 
| Resistance in Arma- | 50% Normal to 34 to 200 
| ture Circuit Normal = 
Shunt-wound Resistance in Field | Normal to 300% 34 to 200 
| __ Circuit Norma! 
| Combined Field and | 50% Normal to 34 to 200 
Armature Resistance 150 Normal 
Resistance in Arma- 30% Normal to 34 to 200 - 
ature Circuit Normal 
Compound- | Resistance in Field | Normal to 200% %4 to 200 
wound | Circuit _ Normal i 
| Combined Field and 30% Normal to 34 to 200 
| Armature Resistance 150% Normal 
Variable | Auxiliary Generator 10 to 1 35 to 200 
voltage | , a 
Armature | Axial Movement of 10 to 1 | 14 to 30 
Shifting | Armature 


High Starting Torque 


“High Starting Torque 
Fair Speed Regulation 


~ Good Speed Regulation 


High Starting Torque 
Good Speed Regulation 
above Normal 


‘High Starting Torque 


Good Speed Regulation 


High Starting Torque 
Fair Speed Regulation | 


above Normal 


Close Speed Adjustment 
Wide Speed Range 


Close Speed Adjustment 
Wide Speed Range 


The speed and horsepower ranges eas given above correspond to general practice. 
and controls may be employed for wider speed ranges and greater outputs for special apolications 
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ing Presses, Kilns 

Can Machinery, Polishers, Pumps 
Printing Presses, Machine Tools 
Testing 


Complicated 
Construction 


Small Printing Presses, Refriger- 
ators, Fans 


Small Capacity __ 


Wasteful of Current | Hoists, Cranes, Elevators, Ma- 
Poor Speed Regulation chine Tool Auxiliaries 


Wasteful of Current Elevators, Hoists, Fans, Mixers 
Pumps, Excavators 


Reduction of Torque as | Fans, Blowers, Machine Tools 
Speed Increases General Purposes 





‘Limited Speed Range | Fans, Blowers, Machine Tools, | 


Poor Speed Regulation Printing Presses 


below Normal 


Wasteful of Current | Elevators, Hoists, Fans, Mixers, 
Poor Speed Regulation | Pumps, Excavators 


Reduction of Torque as | Fans, Blowers, Machine Tools, | 
Speed Increases General Purposes j 
Limited Speed Range | Fans, Blowers, Machine Tools 
Poor Speed Regulation | Printing Presses 
below Normal 
Additional Cost of 
Generator it 
Complicated Mechan- | Conveyors, Machine Tools, 
ical Construction Printing Presses, Testing 


Metal Planers, Power Shovels, 
Printing Presses, Calenders 





Nearly all types of motors 























































































[HERE an eddy-current clutch combination with a tl 

standard, constant speed ac. squirrel-cage st 

motor offers practical speed adjustments within 10 n 

per cent of normal. ‘ 

n 

W 

sistance is introduced into the rotor windings for but ” 

short intervals, in gradually decreasing steps, until all p 

resistance is cut out of the rotor circuit windings and t] 
the windings are short-circuited. The motor then be- 

comes virtually of the squirrel-cage type and operates 9 

as a single speed motor accordingly. ‘ 

For adjustable speed operation, a control is furnished - 

with resistance of suitable capacity to carry the load h 

continuously on any point of the controller at which t 

the handle may be allowed to remain. As the amount 5 

of introduced resistance is increased the speed is re- R 

motor, on the contrary, is one whose speed varies with duced and the regulation becomes less stable. In this ‘ 

the load, ordinarily decreasing as the load increases. feature the wound-rotor motor partakes of characteris- ‘ 

Such change in speed is referred to as speed regula- tics similar to those of the series-wound direct-current 1 

tion; expressed as a percentage of full load speed. motor and it is capable of exerting a very heavy start- p 

ing torque. The wound-rotor motor is not as well . 

SEVEN BASIC AC. TYPES suited for application to tools which demand a closely as 

regulated speed but finds a wide scope of application ¥ 

Squirrel-cage, Ac. This form of induction motor is as the motive power of hoists, cranes and similar heavy fi 
inherently a constant-speed machine, so that its use for duty machines in which controlled speed and ample 

adjustable-speed applications is comparatively limited. starting torque are of primary importance. es 
Nevertheless, the rpm. may be adjusted to a certain For the speed control of wound-rotor motors a con- 

extent either by the use of resistance or of a variable- troller of either the face plate or the drum type may be _ 

ratio transformer. Either of these methods reduces the used. Either of these controllers is arranged to cut out ‘ 

voltage applied and, since the torque of a squirrel-cage the secondary resistance in successive steps by the man- . 

motor varies as the square of the applied voltage, it is ual movement of a hand lever, or a similar result may c 
readily seen that such methods of speed adjustment be accomplished by magnetic controls. The face plate 

rapidly reduce the output. This renders speed adjust- type is used for motors up to 25 or 30 hp., while the . 

ment of the squirrel-cage motor undesirable for most drum and magnetic types are suited to all capacities ; 

applications although it may at times be used for the up to the largest of several hundred horsepower. e 
speed reduction of fans as the power required to operate Multi-speed, Ac. While the squirrel-cage motor, as 

fans decreases with the cube of the speed. previously stated, is inherently a constant-speed ma- * 

Wound-rotor, Ac. Sometimes erroneously called chine, its modification in the form of a multi-speed d 

“slip-ring’” the wound-rotor motor differs from the motor is employed for many adjustable-speed applica- a 

squirrel-cage in that its rotor has wound coils instead tions due to the simplicity of its operation and the fact . 

of bars. Connections from these coils are brought out that it may be obtained with three different torque 7 

to a set of three collector rings mounted on the shaft characteristics. t 

through which, by the introduction of brushes, con- The speed of any squirrel-cage motor depends upon e 


nection may be made to an outside controller and 
resistance. This motor is used for both single and ad- 
justable speed applications, the only difference being 
in that, when used as a single-speed machine the re- 





the number of poles with which it is provided. Thus, 
a four-pole motor, on 60-cycles, will always run at a 
synchronous speed of 1800 rpm., a six-pole motor at 
1200 rpm., etc. To obtain two or more speeds from 
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the same motor it is therefore necessary only that the 
stator shall be provided with windings for a varying 
number of poles and provision made for rendering 
any desired grouping of these poles effective. This 
may be accomplished by the use of a single stator 
winding for which a selector switch renders all or half 
of the poles effective. This is called a consequent 
pole winding and the low speed is always one-half of 
the high. 

A similar effect may be obtained by the use of two 
separate stator windings either one of which may be 
rendered effective. In this case, however, it is not 
necessary that the low speed shall be one-half of the 
high speed, as with the consequent winding. Thus a 
two-speed motor with double windings may have 
speeds of, say 1200 and 720 rpm., which are not con- 
sequent. Also three speeds may be obtained by the 
use of two windings one of which provides for con- 
sequent pole connection. Thus, 1800/1200/900 or 
1200/900/600 rpm. Poles may be combined for the 
production of four-speed machines by the use of two 
windings each of which is treated as a consequent pole 
grouping. The most usual combinations employed in 
this way provide for speeds of 1800/1200/900/600 or 
for 1200/900/600/450 rpm. 

Multi-speed motors may be constructed for any one 
of three torque characteristics as follows: 

A—Constant horsepower, in which the horsepower 
output of the motor will be the same at all available 
speeds. Such motors are used for operating loads in 
which the torque demand decreases as the speed in- 
creases as with most types of machine tools. 

s—Constant torque, in which the torque at all 
speeds is constant which results in a horsepower out- 
put which is in direct proportion to the speed as with 
conveyors, stokers, extractors, etc. 

C—Variable torque, in which the torque decreases 
with the speed resulting in a horsepower output which 
decreases with the square of the speed. Such motors 
are used where the torque requirements of the load 
also decrease at least as rapidly as the speed decreases. 
Thus, as the power requirements of a fan decrease as 
the cube of the speed, this type of motor is largely 
employed for driving fans and similar applications. 


OME typical control elements used with standard or 
slightly-modified motors. A—Adjustable speed with dc. 


motor, also dynamic braking and thermal overload protec- 
tion. B—Magnetic control panel for variable voltage sys- FE 
tem. C—For adjusting speed of wound-rotor motor. D— . 
Pole-changing switch for adjusting rpm. of multi-speed 
motor. E—Drum switch control for adjustment of rpm. on 
series, shunt or compound wound motors by introduction of 
armature resistance. F—Regulator for dc. motor. Speed is 


adjusted by armature control, field control or both. 
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ELATED elements of this variable-voltage, 
adjustable speed assembly include a speed con- 
trol unit, special dc. motor and speed-change con- 
trol station. Practical within a 10 to 1 speed range. 


Multi-speed motors are also built in the same types 
as single-speed squirrel-cage motors as relates to start- 
ing torque and starting current. Thus, they may have 
normal torque with normal starting current, normal 
torque with low starting current, high torque with low 
starting current, or high-slip with low starting current. 

The same types of manual or magnetic controls are 
used with the multi-speed motors as for single-speed 
motors with the addition of a selector or pole setting 
switch by which connection is made to the desired 
grouping of the windings. When this switch has been 
set for the particular speed at which the motor is to 
run, starting and stopping are then functioned exactly 
the same as the single speed squirrel-cage motor. 
Polyspeed, Ac. An inherent objection to the use of 
the multi-speed motor for many applications lies in 
the fact that the available speeds are limited to those 
which can be obtained by an even number of poles and 
the spacing between these speeds, especially on the 
higher speeds, is often too wide for many purposes. 
Thus, if a speed of 1800 rpm. is excessive the next 
lower that can be obtained is 1200 rpm. To overcome 
this objection an adjustable-speed motor known as the 
polyspeed has been developed in which the speed be- 
tween the lowest and the highest may be adjusted in 
an infinite number of steps varying by as little as one 
or two revolutions. 

The polyspeed motor employs a stator similar to that 
of the squirrel-cage motor but the rotor has a winding 
much like that of a direct-current armature and is pro- 
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vided with brushes for establishing connection between 
the rotor winding and the speed regulator which is 
installed at any convenient point near the motor. The 
speed of this motor depends upon the voltage of the 
current supplied from the controller to the rotor wind- 
ings. This controller is essentially a potential regulator 
of the induction type and is supplied with two sets of 
coils the primary of which is connected directly to the 
three-phase supply line. The secondary coil of the 
controller may be regulated, by movement of a hand- 
wheel or pilot motor, so that the position of the second- 
ary coil in relation to the primary coil may be varied 
at will. When the axis of the primary coil coincides 
with that of the secondary coil the voltage induced in 
the secondary is at a maximum and when the rotor is 
turned so that the axes of the two coils are at right 
angles no voltage is induced in the secondary coil. 
The voltage of the secondary coil is applied to the 
motor rotor and, due to the above conditions, may vary 
from maximum to zero by an indefinite number of 
intermediate steps. If the rotor of the controller is 
further turned, a reversed current will result which, 
when applied to the motor, will result in a motor speed 
above that for which the motor is normally designed. 
The limitation of minimum speed depends upon the 
decreased ventilation at slow speed so that, while such 
a motor speed may theoretically be zero, in actual prac- 
tice a motor designed for a normal speed of 1720 rpm. 
may be operated continuously at about 580 rpm. 

The characteristics of the polyspeed motor are sim- 
ilar to those of the shunt-wound direct-current motor 
as it operates at full field strength and therefore de- 
velops full torque over the entire range. 
Brush-shifting, Ac. The three-phase brush-shifting 
motor has a stator winding which is constructed like 
the stator winding of the induction motor except that 
the phases are electrically independent and both ends 
of each phase are connected to commutator brushes. 
The rotor has two windings the inner (primary) of 
which is identical with the stator (primary) winding 
of the induction motor and is connected to collector 
rings to which the power is applied. The outer, or 
adjusting, winding is connected to the commutator in 
the same manner as in the de. motor. Two brush- 
holder yokes are provided by means of which the rela- 
tive position of the brushes may be adjusted. 





One end of each phase of the stator winding (sec- 
ondary) is connected to brushes on one yoke, and the 
opposite end of each phase is connected to brushes on 
the other yoke. When the brushes to which each end 
of a secondary phase is connected are on correspond- 
ing segments the adjusting winding is effectually idle, 
the secondary winding is short-circuited, and the motor 
runs as an induction motor with speed corresponding 
to the umber of poles and frequency of supply. As 
the brushes are moved apart, a section of adjusting 
winding is included in series with the secondary wind- 
ing to generate a voltage to balance the voltage im- 
pressed upon it by the adjusting winding, thereby caus- 
ing the motor to change its speed. Moving the brushes 
in one direction raises the speed and moving them in 
the other direction reduces the speed. This type of 
motor may operate both above and below the syn- 
chronous speed. 

The brush-shifting motor is rated on a constant- 
torque basis resulting in a horsepower output which 
varies with the speed of the motor. Speed ranges of 
3 to 1 and 4 to 1 are provided in standard ratings. 
The shifting of the brushes is accomplished by use of 
a handwheel or by a pilot motor, mounted on the main 
motor, and controlled by remote push buttons. 
Motor-clutch, Ac. The motor-clutch unit, by the 
employment of an eddy current or magnetic clutch, 
provides a range of speeds which are attained by the 
use of an internal arrangement of a magnetic circuit so 
that the adjusted output speed of the motor shaft may 
be obtained with the rotor at all times operating at 
full normal speed. Since the rotor always runs at full 
normal speed, the ventilation is constant so that the out- 
put speed may be reduced to a very low value without 
causing any tendency to overheat. 

In the construction of this motor there is no con- 
tact between the driving and the driven members since 
the rotor is carried on a sleeve which rotates on the 
motor shaft. On the end of this sleeve is a drum which 
runs at rotor speed and carries on its inner periphery 
a magnet coil that is excited by direct current from a 
stepdown transformer and a rectifier unit. On the 
output shaft, and rotating within the magnetic drum, 
is an assembly which may be considered as the driven 
element. When the magnet coil is fully excited the 
assembly is rotated at the same speed as the driving 
drum and this speed is imparted to the output shaft of 
the motor. As the excitation of the magnet is reduced, 
slip between the two element occurs and this increases 
in proportion to the reduction of excitation. If no 
excitation were imparted to the coil, the assembly would 
remain still even when the driving element were revolv- 
ing at full speed. Thus by adjusting the degree of 
excitation of the coil any desired speed may be im- 
parted to the output shaft up to the full speed of the 
rotor. As the excitation may be varied by gradual 
degrees the speed of the output shaft may be adjusted 
by a series of very small increments. 

(Continued on p. 88) 


OLYSPEED motors with induction regulators 


extend the range of adjustable, useful speeds 
to 30 per cent of normal. 
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mize non-productive efforts and 
motions leaving full operator 
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standards of finishes possible with 
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ing. Unit construction permits any 
control unit to be renewed inde- 
pendently of the others. 
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Not, avers the author, has this discussion been 
directed toward “the specialist who designs 
standard elements and knows more about them 
than any theoretical engineer could possibly 
know and who therefore needs no help... but 
... toward the engineer who needs a heating 
element about which he knows little for appli- 
cation to a major job about which he knows a 
lot."” Perhaps Mr. Gatward is too respectful 
of the ‘specialists.’ For it would seem that 
almost anyone engaged in product design 
problems, where electrically developed heat 
is a factor, might benefit from his discussion. 


J 


NGINEER-DESIGNERS, seeking to integrate 
heat sources within their electrically-energized 
product designs, might well endeavor first to lo- 

cate ready-made elements which would satisfy their 
needs.* Failing to do so, they may design cn their own 
behalf, literally from raw material, elements which they 
would buy ready-made if, (1) he could afford it, or (2) 
if it did his particular job. In most cases, the design of 
the heating element and the design of the complete 
product in which it is to be used are carried along 
together by the same man. 

A large electric furnace or a cigar lighter are both 
electrically-heated products. In the case of the furnace, 
especially if it is a custom-built job, elaborate calcula- 
tions may be necessary to determine the rating of the 
heating elements. Such calculations combined with 
past experience will eliminate the necessity of develop- 
ing a furnace by the cut and try method. Yet, as a mat- 
ter of fact, standard lines of furnaces have been devel- 
cped more by the cut and try method than by theo- 
retical calculations. 

In the case of the cigar lighter, the whole problem 
is attacked by the cut and try method, since trial devices 
may be built and discarded until the final device is 
perfected. Judging from long experience, it can be 
said right here that failures of heating elements or dis- 


*“When Appliances Need Heat,” EtectricaL MANUFACTUR- 
ING, January 1937. 
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ractical Heating Llement Design 


appointing results in the element are usually due to 
weaknesses in design rather than to inherent weak- 
nesses in the heating element material. Such weak- 
nesses may be in the connections, the terminals, the 
supports, the refractories, or the general demands made 
on the heating element. A solution to these troubles 
hardly comes within the scope of the present article, 
and the problem of “weakness,” along with the original 
design, must be left with the specialist.* 

Estimating the temperature of a heating element is 
probably the most difficult problem in the design. If 
the element is for a cigar lighter, then obviously the 
elements must be hot enough to ignite the cigar, say 
1700 deg. F. In the case of an electric furnace, the 
element will always be somewhat hotter than the oper- 
ating temperature of the furnace, how much _ hotter 
depends on the radiating area of the element. A toaster 
element should operate at a temperature which will give 
the desired quality to the toast, a factor that can only 
be learned by experience because of the influence of 
largely unpredictable variables entering the problem. 

Table I shows the current vs. temperature relation 
for various sizes of wire, coiled on definite arbors and 
stretched to double the close wound length. If the 
coil is stretched more, then the temperature in open 
air will drop considerably. On the other hand, if two 


* See “When Designing-In Heating Elements,” ELectricaL 
MANUFACTURING, July 1939. 


TABLE I! RECOMMENDED SAFE OPERATING TEMPERATURES 

















| | Nominal Resistivity | Max. Oper. $ per 1000 ohms 
Alloy Grade | Type Analysis __ at Room Temp. Temperature of #22. 
iw —Ni-Cr. | 80% Ni. 90% Cr. 650 ‘| 2100 $3.71 
(  C* | Ni-Cr-Fe. | ~~ 60% Ni. 16% Cr.*_ 675 1700 | 2.43 
may | Ni-Cr-Fe. | 30% Ni. 18.5% Cr.* _ 600 oe | 2.20 
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TABLE | 


Amps. to heat Coiled 
Deg. F. (Deg. C.)...} 400 (205) | 600 (315) | 800 (427) |1000 (538)|/1200 (649)|1400 (760)|1600 (871)|1800 (982)/2000(1093), 


auge_ _ Diam. in. 


CURRENT CARRYING CAPACITY OF COILED WIRE 


Wire in air to— 





11 .091 7.9 129 | 18.0 2 
12 | .081 6.8 11.1 15.5 2 
13 .072 5.8 9.7 13.5 1 


3.4 
0.0 
7.3 


99.9 | 357 | 429 | 509 59.7 


24.8 30.0 | 360 | 420 | 48.0 





14 .064 5.0 8.2 11.3 1 
15 .057 4.3 7.0 9.6 1 
16 051 3.7 5.9 8.1 1 
17 045 3.1 4.9 6.6 
18 040 2.5 5.5 
19 .036 2.05 4.6 
.032 1.70 : a 3.8 
.0285 1.44 3.2 
.0253 1.21 2.7 
0296 1.03 9.37 
.0201 89 2.07 
0179 75 1.78 
.0159 =) 1.49 


4.7 
2.3 
0.3 
8.5 
7.0 
5.9 


5.0 


4.2 
3.6 


3.1 
9.7 


2.35 


2.00 


21.3 96.0 | 31.0 | 355 | 41.0 
182 | 290 | 20 | 303 | 35.0 
15.2 18.5 | . eh. 

126 | 155 5 | 216 | 925.0 
106 | 130 | 155 | 180 | 921.0 
8.7 10.5 ae | as || Lae 
7.3 89 | 10.5 12.0 | 140 — 
6.2 7 | 10.3 12.0 


30.0 








5.2 6.3 90 | 102 
4.3 5.4 i + eA 
a.) oe. | ~ ta 
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So | 35 
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.0142 51 1.22 
.0126 39 68 97 
0113 30 78 


1.65 
1.30 
1.03 


adasaaine 


22 | 265 | oo ee ae 
cf, a Ba a ee ee < co ee 
ca. | oor): ea be 3.1 








‘0100 | 94 42 | _.64 


.86 





1.13 | 1.42 . ) 22 





31 | .0089 | 20 ; 52 


70 





93 | mS Bk: Bee 





32 =| .0080 | .164 cr. 43 


.60 





_.78 98 1.20 1.45 | 1.73 
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34 | .0063 |  .110 4 28 | 


35 | .0056 | 085 | 1 23 
36 0050 | 070 |. 196 | 





41 
-33 
97 








54 68 | 84 1.00 | 1.20 
a) a ee 2 92 
af 54 | 64 75 





37 | _.0045 061 | 112 | 169 | 





93 





30 | 45 54 | 63 











38 0040 | 052 | : 143 | 


195 


8 ae | 45 | 53 








| 
39 | .0035 | 043 | O79 | 119 | 
40 | .0031 035 | 096 | 





164 
135 


aoe a!) a. a 


i 5 26 «| 30 «| 36 





Size of Arbor—11 to 17 ga. incl.—3/16 in. arbor. 
18 to 30 ga. incl.—1/8 in. arbor. 
31 to 35 ga. incl—1/16 in. arbor. 
36 to 40 ga. incl._—1/32 in. arbor. 


or more coils are placed close together, the tempera- 
ture will rise because of concentration of more power 
in a smaller space. 

In designing open coils for electric ranges, current 
ratings are usually those from Table II which will 
heat the coil to 1200 to 1400 deg., although the actual 
temperature of the element as mounted in a refractory 
will be nearer 1600 to 1800 deg. F. Table I cannot 
actually be used to determined the temperatures of 
heating elements because local conditions vary. 

A coil of the desired resistance may be made from 
almost any size of wire. The most desirable size must 
be determined from two considerations. If the wire is 
too large it will usually cost too much and probably will 
not fit into the available space. If the wire is too small 
the temperature will be excessive and the life will be 
short. Table I will be found useful but tests should 
be made before deciding on the size of wire to be used. 

The design of a device must necessarily include, (1) 
the determination or, at least, an estimate of the power 
required to heat it, and (2) the temperature at which 
the heating element will operate, and (3) an estimate 
of the space available for mounting the heating element 
coil. Starting at this point, the supplier of the heating 
element material can offer considerable assistance in the 
use of his products. 

The generally accepted materials for use in metallic 
heating elements are three alloys, all of nickel-chromium 
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t bd \ 
The above table is based on grade ““A’’ material at 650 ohms per 
c.m.f. at room temperature. It may be used for ““C’’ and ““D”’ grade 
without seriously affecting results. 
Coils are thoroughly oxidized and stretched to twice wound length. 


or nickel-iron-chromium types. It so happens that, 
although all these materials are interchangeable as to 
mechanical properties and have about the same cold 
resistivity, the relation between temperature and resis- 
tivity is quite different. Since this relation cannot be 
expressed by a coefficient, it is best to show it by the 
actual curves as of Figure I. 

The three alloys are generally rated “A,” “C,” and 
“D” in decreasing order of cost, resistance to oxidation 
and recommended temperatures. The heat resistance of 
these alloys has been greatly improved during the past 
few years, so much so that some practical experience 
will be required to determine to what extent the de- 
signer may take advantage of the improvement in 
quality. 

In most cases the cost of the material per device is 
so low, that it would be folly to jeopardize a design 
by using a lower grade of alloy. If, however, the cost 
actually is vital, then the designer is advised to proceed 
with caution in balancing the risk against the saving in 
cost of the material. 

Table II shows the grades of material along with 
the nominal composition, the resistivity at room tem- 
perature, recommended safe operating temperature and 
net cost per 1000 cold ohms of No. 22 ga. wire. 

Tables showing the actual resistance per foot of va- 
rious sizes of wire made from these alloys may be 
found in any of the manufacturers’ handbooks or cata- 
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TABLE Ill RESISTANCE PER INCH OF CLOSE WOUND COIL 
| ArborDimin. | 1/4 | «732 + +| #376 + +| #«2»52 | #16 | se | 16 | 1/32 
AWG | Lineal ~~ | Lineal | | Lineal | ~——«J- Lineal ~) Lineal | Lineal | _ Lineal | | Lineal | 
= Geuge Feet Ohms Feet Ohms Feet Ohms Feet Ohms Feet Ohms Feet Ohms | _ Feet _| Ohms | Feet Ohms | 
‘ ee | 156 | 39 | 1.41 35 | 1.29 32 | 1.12 98 | 94] .93| .77 19 i an 
ie Ae | 1.76 56 | i568 }. 511 143 46 | 1.22 39 | 1.02 .33| .83 .26 . 
18 __ 2.00 81 | 1.76 71 | 1.56 63 | 1.35 55|_1.11| .45| .90 .36 
_19 sis]: 292 | 7:11 | 1.96 | 98 | 1.79 85 | 1.47 | .74| 1.21] 61) 97 AT a , 
20, sj 250 | 1.59 | 219 | 1.39191 | 121] 1.64 | 1.04 | 1.33] 84) 1.06 67 : mi 
ees _2.80 | 9.24 | 246 | 1.97 | 211 | 169 | 1.79 | 1.44 | 1.46 | 1.17) 1.15 93 af 
———— 3.16 |" 3.21 | 273 | 277 | 2936 | 240| 903 | 906| 162] 1.65) 197 | 7199) sgl as tal tinct 
mre. |_ 3.53 | 450 | 3.06 | 3.90/ 965 | 3.37 | 995 | 287| 1.78 | 2927) 140 | 1.78) pM 
ae | 3.95 | 635 | 341 | 550/300 | 483 | 950 | 4.03| 200) 3.92) 155 | 249/ 1.10 | 1.77) .63 | 1.01 
25 448 | 9.10 | 3.85 | 7.82| 3.30 | 670, 275 | 558| 222) 450) 1.72 | 3.50) 1.23 | 250) 69 | 1.39 
nal 5.00 [199 | 498 | 11.00 | 3.71 | 954 | 3.09 | 795 | 248| 638) 191 | 492| 1.35 | 3.47) .74 | _ 1. 
= 5.66 [183 | 477 | 15.4 | 417 |135 | 3.45 |11.1 |_275 | 888) 213 | 688/ 1.48 | 4.79| .80.| 2.58] 
_—., 653 | 967 | 597 | 916 | 455 | 186 | 3.85 | 158 | 3.12| 128 | 238 | 9.75| 1.65 | 676| 87 | 3.56 
29 i 3.45 | 17.60) 9.64 | 13.47| 1.83 | 9.32) 95 | 4.85 
anes 7 3.84 | 24.99| 995 | 19.18| 2.00 | 13.00) 1.02 | 663 
31 4.30 | 35.30| 3.99 | 97.00} 295 | 1847| 1.12 | 9. 
ieee 4.75 | 48.35| 3.67 | 37.32| 249 | 25.35) 125 | 12.72 
otha 5.30 | 68.40| 4.08 | 5260| 2.73 | 35.20) 1.33 | 17.15 
a as 5.95 | 97.60| 4.52 | 74.15) 3.05 | 50.00| 1.47 | 24.10 
pines a 6.65 |137.7_| 5.08 |105.2 | 3.42 | 70.80) 1.65 | 34. 
cic ve . 7.45 |193.8 | 5.65 |147.0 | 3.80 | 98.82| 1.84 | 47. 
cleanin 8.32 |967.2 | 629 |2022 | 4.95 |136.4 | 2.04 | 65.45 
nando 9.40 | 382.6 | 7.00 |984.9 | 4.72 |1921 | 295 | 91.55 
39 10.6 |563.0 | 8.40 |4469 | 5.33 (283.3 | 248 | 131.8 
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logs, which also present various schemes or factors for 
use in computing the cold resistance of heating ele- 
ments in general. 

Since the wire catalogs list the resistance of wires at 
room temperatures, and since the wires are cut to length 
at room temperature, it is necessary to calculate a cold 
resistance which, when heated in the device, will have 
the proper hot resistance. The curves in Figure I 
are the average for the various sizes of wire for each 


TABLE IV 


For ‘C” grade decrease these !engths and resistances by 8% 





Note: The above table is calculated for Grade “A” material. It may be used for ““C’’ or ‘“D” grade without seriously affecting results. 







6.05 | 409.7 | 2.76 |186.9 | 
6.98 |600.0 | 3.10 | 266.8 | 
= 8.46 | 880.0 | 3.54 | 368.4 


class. In the manufacture of these wires, different 
processes must be used for different sizes, and the 
resistivity of the wires is affected somewhat by the proc- 
ess used. The curves in Figure I may be used for de- 
sign purposes unless it is deemed necessary to hold the 
wattage to closer than plus or minus 5 per cent. In 
that case, it is recommended that the heating element be 
tested while operating in the finished device. 


(Continued on p. 113) 


WIRE LENGTH IN FEET FOR HEATING COILS OF GRADE “‘A’’ ALLOY 


For ’'D” grade decrease these lengths and resistances by 2.5% 





Watts 
Amps. _ : 
_Ohms at 75 des # ae 


_|_ 25 | 50 | 100 | 150 | 200 | 950 | 300 
227.455 | .91 | 1.36 | 1.82 | 2.97 | 2.73 
_ 453 | 996 | 113 6.3: 137.7 


NO} NO/ NO} NO] 
OO) UT) 


Wire Size 
| 


Ww. 





350 | 400 | 450 | 500 | 550 
3.18 | 3. 
32.3 | 28.2 





)_|_500_ |_600_|_700_| 800 | 900_ 
4.09 | 4.55 | 5.00 | 5.45 | 6.36 | 7.97 | 8.18 


95.1 | 99.6 | 90.6 | 18.9 | 16.2 | 14.11 19.5. 


1000 
9.10 
11.3, 


3.64 











| 


| 35.6 | 32.5 

31.3 | 28.2 | 25.7 
27.7 | 24.7 | 99.29 | 20.3} 
22.1 | 19.7 | 17.7 | 16.2 war 


|_17.5 | 15.6 | 14.0 | 12.8 


| 13.9 | 12.3 
11:0 





| For each volt above or below 110 (110-120) increase or decrease 


__these resistances and lengths by 1 8% 





ELECTRICAL MANUFACTURING 





ent 
the 


de- 
the 

In 
‘ be 





© cushion impacts and 
isolate vibration, many 
types of resilient mount- 
ings are available. Rub- 
ber shear sandwich (A) 
finds eHective use on 
heavy machines. Com- 
pression mounting (B) is 
conveniently used with 
smaller equipment. Inner 
angle on shear mounting 
(C) provides convenient 
attachment for machine 
foot. Compression sand- 
wich (D) has synthetic 
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rubber-like material ad- 
hered 





to metal plates. 


Insulating Solids That Make 


= 


Because of their ability to serve as effective 
media for cushioning impacts, isolating 
vibration, deadening noise, and reducing 
premature wear of machine parts, many 
forms of resilient insulating materials find 
extensive use in electrically-energized pro- 
ducts. Here is a first-aid-to-the-engineer- 
designer discussion of available types and 
methods of application. 


LIMINATION, or reduction, of the transmission 

of sound and vibration from a machine base to 

its surroundings, or from one machine part to 
another, as well as the insulation of machines and de- 
vices from external sources of vibration is the job of 
felt, cork, rubber, chemical rubber and similar insulat- 
ing materials widely used as mountings in such 
products as air compressors, punch presses, grinders, 
motors, generators, blowers, pumps, home air condi- 
tioners, printing presses, etc. Felt and cork, along with 
such materials as wood fiber, mineral wool, glass wool, 
etc., also possess sound absorption characteristics which 
makes them excellent insulating materials for ventilat- 
ing fan housings, air conditioning systems, refriger- 
ators, motion picture cameras, projectors, etc. 


Q 


uieter Products 


Many of the insulating solids which are employed 
as vibration isolators have overlapping fields of ap- 
plication, although the damping and deflection char- 
acteristics differ for each type. When these materials 
are to be used as resilient mountings, the factors which 
must be known for correct application include the 
weight of the machine to be isolated, the frequency of 
the disturbing vibrations, the load to be placed on each 
mounting, etc. In order to insure small machine move- 
ment and good stabilization, the lowest machine fre- 
quency which is to be suppressed should be at least 2.5 
times the natural frequency of the loaded insulating 
material. For practical purposes, this ratio is usually 
satisfactory to reduce vibrations below the objection- 
able or disturbing point, since only about 20 per cent 
of the machine vibration is then transmitted to the sur- 
roundings. 

Where nearly complete isolation is desired, the low- 
est disturbing frequency should not be less than four 
times the natural frequency of the loaded isolator. In 
this case, approximately 93 per cent isolation can be 
obtained. Frequency ratios ranging from 1.5 to 2.5 


COMPARISON OF MATERIALS USED AS RESILIENT MOUNTINGS 


FORMS AVAILABLE 



















Pads of any required thick- 
Felt ness or density, with vary- 
ing wool content 


me an _—— 


mountings, with varying | 
degrees of flexibility and 


Synthetic rubber- | 
like materials 
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UNAFFECTED BY |TYPES OF LOADING 


Grease, oils, fumes 


Cork So re | Water, oils, tem- | Compression, comb. 

4 a perature | shear & compression 

Se riee: eee. Sie ~ | Shear, torsion, com- 
Rubber pression, comb. shear | 


Moulded, or in standard Abrasion, chemicals 


hardness Oils, sunlight, tem- 
| perature, chemicals 





APPLICATIONS 
| Used as cushioning material under 
clocks, radios, instruments, etc. Also 
| as base pads under many types of heavy 
machine footings. ts i aa 
| Used to line pit-type foundations for 
isolating heavy machines, and as base 
pads under lighter machines and appli- 
| ances. 





Compression 





eee 








Moulded or standard mountings used 
under many types of light and heavy 
machines. In sponge form, used to 
isolate clocks, radios, and similar 
| appliances. 


& compression 
| Shear, torsion, com- | 
| pression, comb. shear 
& compression 
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UBULAR shear, rubber mounting (A) capable of 
supporting loads up to 5000 Ib. Adaptable to 
punch presses, office equipment, ventilating fans 
electric motors, and many similar products, double 
shear rubber mountings (B) may be cut to various 
lengths for adjustment to almost any load. 


ot 


may be satisfactory where low frequency vibration is 
not serious and where the insulation of noise and 
higher frequencies is of greater importance. Ratios 
approximating resonance, however, should in all cases 
be avoided in order to prevent excessive amplification 
of vibration at or near the resonant frequency. 


LOWER RATIOS SOMETIMES USED 


7~ CCASIONALLY, insulating mountings are used 
fou in such a way that the resonant frequency ex- 
ceeds the lowest disturbing frequency. Such isolation, 
while ineffective or actually harmful as far as the low- 
est frequencies are concerned, may, as a whole, be 
beneficial because of the relatively great reduction in 
high frequency transmission. Where extremely low 
disturbing frequencies occur, as in punch presses and 
other impact type machines, the effectiveness of in- 
sulating mountings lies in their ability to cushion the 
individual shocks, dissipate the energy of vibrations set 
up during each cycle, and bring the machine more or 
less to rest before the next shock occurs. 

Since vibration is absorbed in a resilient mounting 
by allowing motion, all metallic contacts such as pip- 
ing, braces, electrical conduits, or ventilating ducts 
must be broken if vibration is to be isolated. Where 
a machine is handling fluids, the ideal connection is a 
short length of hose interposed in the piping system. 
If one machine is to drive another, or if two or more 
machines are to be connected together, they should be 
mounted on a common base which can then be insulated. 

In the following discussion, some of the better known 
types of sound and vibration absorbing materials, to- 
gether with their outstanding characteristics, are 
described. 

Felt is ideally suited for many vibration damping 
applications. It is available in a variety of standard 
grades which vary in wool content from 25 to 100 per 
cent according to application requirements. It does 
not deteriorate with age, is unaffected by oil, grease 
or fumes, and is easily cut to shape. As a cushioning 
material, felt is widely used under clocks, addressing 
machines, electric fans, radio receivers, delicate measur- 
ing instruments and similar products. The coarser and 
heavier grades have good deflection characteristics, and 
are used in compression in the form of base pads under 
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many types of heavy machine footings. In some ap- 
plications, felt pads are cemented to the machine base 
and to the supporting member, this forming a resilient 
foundation on which the machine will not creep or re- 
quire additional anchorage. Where hold-down bolts 
are employed, the force exerted by each bolt becomes 
a factor in the selection of the correct type of felt, 
since the pad must support not only the machine load 
but the bolt load as well. In such cases bridging may 
be avoided by using felt under the bolt head and a felt 
washer between the bolt and the machine foot. 

Felt can be produced in any required thickness or 
density to insure a permanent set under heavy load 
which is not below the thickness essential for efficient 
isolation. One grade, for example, when subjected 
to a load of 30 lb. per sq. in., over an appreciable 
period of time, takes on a permanent set of not more 
than 6 per cent of its original thickness. Another type, 
when loaded to 50 Ib. per sq. in., has a set of approxi- 
mately 5 per cent of its original thickness. Satisfactory 
handling of loads up to 50 lb. per sq. in. is accom- 
plished by standard felts ranging in thickness from “% 
to one inch. For extremely severe operating con- 
ditions, special types of felt are available which may 
be used successfully at loadings up to 375 lb. per sq. in. 

3y proper use of felt isolation, a reduction in trans- 
mitted vibration of approximately 60 per cent can be 
effected on many machines of relatively simple design. 
On more complex types, the maximum acceleration of 
the vibrations can often be reduced by at least 50 per 
cent. Where impact or high frequency vibrations are 
encountered, correctly installed felt isolation can in 
many cases provide a reduction of 70 per cent or more. 

Cork, as furnished for industrial applications, is gen- 
erally in the form of composition sheets ranging in 
thickness from one to 4 in. These sheets, which con- 
sist of granules of natural cork held together by al- 
bumin, glue or some similar binder, are available in 
various densities and are unaffected by atmospheric 
moisture, oils or temperature. Within a limited deflec- 
tion range, cork has good resiliency characteristics, 
and, in vibration absorbing applications, is used either 
in compression or in combined shear and compression. 


MACULDED rubber mountings, (A) used in compres- 
sion, are capable of withstanding heavy loads. 
Most effective when loaded in shear, rubber grommets 
make an excellent mounting for recording instruments 
of various types (B). Here used in a commercial 
A phonograph turntable assembly support. 
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THICK- | DENSITY, COEFFICIENTS AT STANDARD 


















































































ant DESCRIPTION NESS, POUNDS FREQUENCIES REDUCT. 
sis a: INCHES | PER CU. FT. |" 498 | 956 | 512 | 1024 9048 | COEFF. 
Its Felt-45% Kapok Fiber, 30% Cotton, |__ 6 5.6 | 016 | 097 | 030 | 053 | 058 | 0.47 
a 95% Wool p = i oe | ae | 0.31 | 0.62 | 0.81 0.83 | 0.64 
lt, 3 Cellular Cork Blocks ” 7.2 | 0.08 0.13 0.51 | 0.75 0.47 | 0.45 
mK: ied elot ela bicitigas |_1% 72 |~0.15 | 098 | 082 | 060 | 058 | 055 
- Textured, Yellow Pine Fiber Blocks | —}4—| 189 | 016 | 099. | 98 | 0-8 |-3t3-| oso 
elt | Felted Wood Fiber Blocks | |S 10.30 | 052 | 073 | 082 | 0.75 | 070 _ 
Fireproof Mineral Filament Blocks Le | - ae 0.19 0. | See. | Ce | See Se 
or 1 om | OSF 0. 65 | 0.84 0.79 0.72 0.75 
ad oo Wool Pads in Perforated Metal 1% | vs Pe | 094 | 065 i? 93 0.98 0.79 oat 0.85 aa 
a ‘Malin Covered 2p [| 0 | os | “os | “ore | oe |o70 
cialis cine rn 1% 0.31 0.48 | 0.66 | 0.70 | 0.52 0.60 
- Glass Wool | Wire Mesh Covered seal se oe _0.33_ | 0.45 | _ 0.81 — _9. 88 0.78 ead 0.75 
eg Lt a A 0.99 | 088 | 090 _ 
pe, ss es 72 16 0.21 0.23 0.38 | 0.71 | 0.84. Oso 
a. £ Rigid Board Duct Lining) = 16 —e 0.93 aaa | 0.67 0.95 0.92 - 0.70 
rv *Noise Reduction Coeff icient is ‘the average of the Coefficients at Frequencies of 256, 519, 1024, and 9048 cycles, given to the 
Rie nearest 5 per cent. 
; 2 
mn- 
ri | WO BASIC methods are employed in utilizing cork Standard vibration absorption units utilizing ers 
£m to lessen the transmission of vibration between a fillers are furnished in several designs. One type, 1 
in machine and Its supports. The first involves the use the form of a circular, steel- capped isolator, has a 6 in. 
a of a pit-type foundation, lined bottom and sides with diam. cylindrical cork filler and is capable of sustain- 
of . cork slabs, for isolating heavy units such as motor- ing weights up to 550 lb. A heavy duty rectangular 
se generator sets, pumps, compressors, etc. The second type, having 35 sq. in. of cork area, has a load range 
os makes use of cork pads placed directly between the of 500 to 1000 lb. For overhead mounting applica- 
ts irame of the machine and the foundation or support tions, a circular-type isolator with a 4 in. diam. cylin- 
ne rs which it is fastened. In this method of isolation, drical cork filler is available in capacities ranging from 
‘oe the machine may either rest on channel irons under 50 to 350 Ib. 
< which cork strips are set and cemented to the support- Rubber gives the greatest deflection per unit load of 
a _ meter, or it may be held in place by through- any of the commonly used insulating solids, and is of 
ai volts, with cork pads employed on both sides of the considerable advantage in many designs. It is obtain- 
a i iP member. Recommended loads for pads able in various degrees of hardness and flexibility, has 
oa ranging in thickness up to 3 in. vary from 500 to 3000 low sound conductivity, and is resistant to chemical 
wee pounds per Sq. It. For cushioning severe vertical im- and abrasive action, but tends to deteriorate when ex- 
ci pact loads, 4 in. thick cork slabs are employed. posed to sunlight, oils, or high temperatures. It can 
™ be easily moulded to convenient shapes, and is readily 
aie vulcanized to metal surfaces, a bond strength of 200 to 
SPONGE rubber pads (A) serve well to isolate many 250 lb. per sq. in. being guaranteed by many manu- 
types of light machinery. Cork blocks (B) make tacturers. 
excellent resilient mountings and maintain their physical While, in a few mechanical installations, rubber has 
characteristics indefinitely when properly used. In been loaded in tension, it is more commonly used either 








this type of installation a block is inserted at each of 
the four outer corners of the product base. Felt pads 
in varying grades and thicknesses are easily cut to shape 
and are well suited for many vibration damping applli- 


cations (C). 


in shear or in compression. In the design of mount- 
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ings for these latter types of loading, good practice 
usually limits the maximum load to the value that 
causes 20 per cent deflection, since rubber will show 
an excessive creep if overloaded. Ordinarily, if the 
deflection of a mounting is substantially greater than 
20 per cent under its normal load, the mounting is 
either too small or the rubber is too soft. Where tem- 
peratures above 150 deg. F. are likely to be encoun- 
tered the load should be kept substantially below that 
which will cause 20 per cent deflection. 

The relative advantages of shear and compression 
mountings vary according to application requirements. 
Such factors as the directions in which the forces are 
to operate, freedom desired in directions other than 
that of the principal force considered, frequency of the 
vibrations, and many others must be taken into account. 
Rubber exhibits considerable flexibility in shear com- 
pared with its stiffness in compression. As the vibra- 
tion frequencies become higher, rubber loaded in com- 
pression tends to become increasingly stiff, while in 
shear, its stiffness is little affected by vibration. 

Various forms of standard rubber mounting are 
available where it is desired to avoid the expense of 
specially moulded types. Single shear or compression 
sandwiches, which consist of a rubber slab of the re- 
quired dimensions fitted between two plane metal sur- 
faces, serve many vibration absorbing applications. 
Where a greater deflection is required than can be ob- 
tained with a single thickness, sandwiches may be 
stacked either metal to metal or as a single unit. In 
the latter case, the intermediate metals have rubber 
bonded to both sides. A disadvantage in this type of 
mounting exists where dimensions are limited for ac- 
commodation of the sandwich, since the presence of 
metal reduces the possible quantity of rubber and there- 
fore the possible deflection. 


HEAVY DUTY TYPES IN SEVERAL FORMS 


OUBLE shear mountings, consisting essentially of 
a metal channel suspended by rubber blocks be- 
tween two metal angles, are furnished in several designs 
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TO prevent the transmis- 

sion of vibration from a 
driving to a driven machine 
member, flexible couplings 
containing resilient inserts 
may be utilized. Coupling 
(A) contains oil-resistant, 
rubber spider having con- 
cave, curved lugs designed 
to maintain uniform com- 
pression. Adapted for 
shock-load requirements, 
coupling (B) has a metal 
center unit for added length 
and additional flexibility 
Rubber shaft coupling (C) 
is suitable for oil burner 
applications. Solid rubber 
balls are used in this coup- 
ling (D) to link the two hub 


members. 


and in any desired lengths. One type is designed for 
loads up to 50 Ib. per linear in. at disturbing fre- 
quencies between 600 and 1000 cycles. For frequencies 
ranging between 400 and 500 cycles, its recommended 
loads vary from 60 to 50 per cent of maximum. 
Another design, when using rubber of 30 durometer 
hardness, may be loaded up to 40 Ib. per linear in. 
With rubber of 60 durometer hardness, it may be loaded 
up to 105 lb. per linear in. This mounting has a natura] 
frequency of 310 cycles and is not recommended where 
disturbing frequencies are below 700. 





Where large deflections are desired, cone-shaped, 


multiple rubber springs are available. In this type of 
mounting, any desired deflection curve may be obtained 
by using rubber of varying hardness in the different 
stages. A solid, cone-shaped mounting, capable of 
sustaining a compressive load of 120 lb., is especially 
suitable for applications where a machine must be 
braced against the pull of a belt. For mounting light 
motors, rubber rings may be used at either end as 
trunnion supports. These provide cushioning in all 
directions and help to minimize torsional and other 
vibrations. Cylindrical rubber blocks vulcanized to 
mounting studs are also used as light motor supports. 


Several types of synthetic rubber-like materials, 


possessing dampening and deflection characteristics 


NSULATING wool serves 

many products both as 4 
thermal insulation and sound 
absorbing material. Paper 
or muslin coverings on 
glass wool blankets (A) 
assist insulation in with- 
standing extreme vibration 
and also facilitate installa- 
tion. Semi-rigid, fiber glass 
material (B) used as 4 
refrigerator lining. Glass 
wool packing (C) is readily 
applied to resonant parts. 
Mineral wool blankets (D) 
are similarly used. 
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which are, in general, similar to those of rubber, are 
used as vibration absorbing mountings. Under nor- 
mal operating conditions, these compounds, like rubber, 


are capable of handling millions of cycles of loading 


and unloading without damage. They have the added 
advantage, however, in being able to resist deteriora- 
tion by oils, chemicals, heat, and oxidation. Rubber 
and synthetic rubber-like materials are sometimes used 
as cork binders to produce resilient materials which 
have properties intermediate between those of cork 
and rubber. These compounds, when loaded in com- 
pression, have deflection characteristics which are de- 
termined by the relative proportions of cork and rubber, 
by the size of the cork particles, and by the type of 
rubber or synthetic compound used. The rubber con- 
tent can be varied anywhere from 10 to 90 per cent 
of the total. 

Where it is desired to prevent the transmission of 
vibration from a driving to a driven member, flexible 
couplings, which incorporate resilient load cushions or 
spiders, are often employed. The inserts promote 
silent operation, relieve the severity of shocks and, in 
many cases, help to absorb torsional vibration. 

Standard, three-piece couplings, consisting of two 
metal outer flanges and a resilient insert, are manu- 
factured in a variety of forms and ratings. One design, 
suitable for integral horsepower drives, utilizes an oil- 
resistant rubber spider with concave curved lugs which 
are designed to mate with convex surfaces on the 
coupling halves, thus maintaining uniform compression 
even under conditions of mis-alignment. A _ second 
type, available in both light and heavy duty ratings, in- 
corporates a central leather disc which has lugs securely 
cemented and riveted on each side for transmitting 
the power to the two outer flanges. A third type 
utilizes a cork-rubber spider, which has parallel load- 
bearing surfaces designed to keep the pressure evenly 
distributed, and thus minimize any tendency to squeeze 
the insert material toward the outer surface. 

Radial couplings embodying specially shaped rubber 
trunnion bushings, provide an effective flexing medium 
for withstanding shock loading. In couplings of this 
type, rubber blocks, equally spaced, are assembled 
radially on steel pins located on the yoke or hub mem- 
ber. Another form adapted for shock-load require- 
ments has a metal center unit which lengthens the 
coupling and provides additional flexibility. This unit 
is separated from the end flanges by two resilient 
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paneling installed 
in an air condition- 
ing unit serves as an 
anti-drumming 
agency. 


spiders which may be of rubber, leather, rubber duck, 
or brake lining material, according to load require- 
ments. Small couplings, suitable for fractional horse- 
power drives on such products as washing machines, 
oil burners, small stokers, etc., are furnished with cork, 
leather, or oil-resistant rubber inserts. Solid rubber 
balls are also utilized in some designs to link the two 
coupling halves. 

Another form of coupling, suitable for both frac- 
tional and integral horsepower drives, consists of two 
steel hub members and a floating center unit assembly 
to which each hub is separately connected. The center 
unit is composed of a two piece, pressed steel housing 
into which are assembled, under pressure, four resilient, 
non cold-flow rubber trunnion blocks, accurately set on 
centers equally radial from a common axis. These blocks 
are pre-loaded and allow considerable deflection even 
with light load, so that the coupling can absorb a large 
amount of torsional vibration, shocks, and uneven im- 
pulses. For applications involving extreme misalign- 
ment, or where a universal drive connection is required, 
a double coupling utilizing two center members is avail- 
able. These are supported on a center plate adapter 
and held in place by through bolts. 


OISE absorbing materials are often required in air 

conditioning systems, fan housings, refrigerators 

and similar equipment where large sheet metal surfaces 

and duct walls may be caused to vibrate in resonance 

with a noise source. Insulating materials having the 

required properties for such applications are available 
(Continued on p. 108) 

















O MY MIND, the coil is one of the most im- 

portant parts of any electromagnetic apparatus 

and the one that usually gives the most trouble. 
For any magnetic circuit, there are a great many pos- 
sible designs of coils, dependent upon voltage, type of 
current, ambient temperature, environment, etc. Fur- 
thermore, a properly-designed and constructed coil. 
with the right electrical and mechanical protection, may 
not be a satisfactory design from the commercial view- 
point if it contains too little or too much copper and 
insulation or if it is too small or too large for the most 
economical fitting and operation. 


Some Los 


FOR SUCCESS WITH MAGNET COILS 
















Specify everything. Leave no detail of construction to shop 
foreman or operator. 


Use friction or other counter-force devices on reel or spool 
holders, or on sheaves or capstans around which a few turns 
of the wire are wrapped. Use no tension devices directly 
on the wire that may cause abrasion of the insulation. 


Avoid loose turns that may vibrate and cause insulation 
abrasion, especially when hot. Avoid mechanically crossed 
turns which, under pressure, may become electrically crossed. 
Avoid electrically and mechanically weak insulation. 


Use solder that will not melt at or near the hottest spot temper- 
ature of the coil. Do not use ordinary soldering paste in 
making splices and connections since a non-corrosive flux 
will serve best, especially in soldering fine wires which may 
otherwise become corroded and separated in time. 


Splice to avoid sharp points in cut wires that might concen- 
trate voltage stresses or cause puncturing of the insulation 
under mechanical pressure. Make all splices mechanically 
and electrically strong before soldering. Protect splices 
above and beneath the connection and leave a few turns of 
wire to provide space for the splice. 























Do not connect relatively fine coil wires directly to leads or 
terminals for expansion and contraction may often cause 
breakage of such connections. Loop the coil wire to provide 
flexibility. Use intermediate strand conductors between 
leads or terminals and fine coil wires. 


Pre-bake coils thoroughly before treating because this will 
aid in expanding the coil and helping the varnish to pene- 
trate into the interior of the coil wall. 


Start baking at a low temperature to drive out the solvents 
which would otherwise be trapped by the baked surface film 
of varnish on the outer portions of the coil. Thorough baking 
after the solvents have been expelled tends to provide an 
electrically and mechanically strong unit. 


Use inert solvents that will not attack wire enamel. 


Select a melting compound that will not melt or soften at the 
maximum operating temperature of the coil. 


Anchor leads and terminals thoroughly so that they cannot 
be pulled from or otherwise removed in relation to coil wire. 


Provide the coil with a single seal or container through which 
deleterious solids, liquids or gases cannot pass and which will 
withstand the highest operating temperature without deteri- 
oration. 


Use fire-proof materials in a coil which is to be subjected to 
excessive temperatures. A coil wound with fire-proof magnet 
wire is not fire-proof unless all inpregnating compounds, and 
all other materials used, will withstand the high temperature 
that prompted the specification of such fire-proof insulation. 





BY CHARLES R. UNDERHILL 


CONSULTING ENGINEER 
Author of ““Magnets’’, ‘Electrons At Work’’ and 
“Coils And Magnet Wire’ 


Basically, of course, the mechanical force of any 
electro-magnet is dependent upon the number of effec- 
tive ampere-turns producing the magnetic flux. The 
current strength in a de. coil is limited by the resistance 
thereof, whereas in ac. coils the current strength and 
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number of ampere-turns are limited almost entirely by 
the reactive voltage opposing the voltage impressed 
upon the coil. 


ESIGNED-IN coils for heavy-duty machine service 

must be electrically, mechanically, and thermally 
rugged and so durable as to withstand those literally 
millions of operations that often cause serious wear of 
the associated parts. Electrical and mechanical pres- 
sures tend to rupture the insulation and heat tends to 
weaken it. Such coils also must be as compact as prac- 
ticable, since the larger the coil is the larger and more 
costly becomes the machine or portion thereof. The 
recognition of this fact led to the development of 
enameled wire which now constitutes three-quarters of 
the annual hundred-million-pound production of all 
magnet wire. The coil must have sufficient and suitable 
insulation for electrical and mechanical protection; be 
free from all deleterious soils, liquids, and gases, and 
be properly sealed against them for the protection of 
the entire coil-structure, and contain enough copper to 
carry the necessary current without undue heating. 
The coil is the only material connection between its 
terminal power supply and the mechanical parts to be 
moved. It also is the most vunerable part of electro- 
magnetic devices and generally of entire machines em- 
ploying coils. Yet properly designed and constructed 
coils remain in satisfactory service for many years with 
literally negligible attention. 
Bases Of Coil Design.—With durability and com- 
pactness in mind, a coil design should be based upon 
the coil’s particular operating application, position, and 
environment. The application of a coil refers to its 
general duty, whether light or heavy; whether ac. or 
de. is to be used, and the maximum voltage between 
adjacent turns, between inside and outside terminals, 
and from coil surfaces to external circuits (if any) or 
to ground. Heavy-duty coils may remain in circuit 
during either relatively great or brief periods, with 
relatively great or brief periods between excitations, 
thus determining its maximum safe operating tempera- 
ture. The position of a coil is important in some in- 
stances. Thus relatively long solenoids in vertical posi- 
tions have become charred at their tops due to heated 
air rising from their lower portions, which were not 
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injured. A coil’s environment refers to room or other 
ambient temperature, as well as to the presence of 
moisture, fumes, etc. Enclosed coils in production ma- 
chines generally have higher ambient temperatures, 
hence lower operating-temperature rises, than do coils 
exposed to the open air. A coil design must consider 
all such features in detail, often resulting in a more 
bulky, but more durable, coil than might be obtained 
with poor design. 

Coil-Wall Thickness (W).—For a coil of a given 
length and inside dimensions, the space into which it 
will fit properly is governed almost entirely by the 





FIG. 1 


SOME BASIC RELATED COIL DIMENSIONS 


Regardless of 
whether the shape 
of the core-hole is 
round, square, or 
rectangular, a coil of 
uniform coil-wall 
thickness W and 
length L has a coil- 
volume Ve = Pa 
WL, wherein p, is the average perimeter, or mean length of 
turn, of the coil. If the cooling surface Sc of the coil is taken 
as the sum of the inner and outer coil-surfaces, then Sc = 
QL pe = (V-</W)/2 sa. in., whence Vc/Se = W/2 in. and 
S</pe = 2 L in. 





Jesigning—In Magnet Coils 


coil-wall thickness W which, in turn, involves all of 
the material in the general coil-structure, including the 
proper amount of copper which must be increased in 
proportion to the safe operating temperature. Hence 
the better a coil is electrically and mechanically pro- 
tected, and the greater its operating temperature, the 
greater is apt to be its coil-wall thickness and outside 
dimensions. Only coils of assumed constant inside di- 
mensions and length are considered in what follows, 
wherein the core-hole may be round, square, or rec- 
tangular. The variations in coil-wall thickness cause 
associated variations in other coil-dimensions which are 
similar for all of the above forms. Coils have many 
uses and each must be designed accordingly. Certain 
light-duty coils do not become very hot in service. 
Heavy-duty coils are discussed herein, however, and 
the heating of such coils must be carefully considered 
since the coil-wall thickness, hence the volume and 
outside dimensions of the coil, are closely related. 
Because of the importance of the coil-wall thickness 
in design it is herein used as the basis with which other 
coil dimensions (Fig. 1) are compared. One of the 
most serious factors in coil design is the control of 
heat, developed through the forced flow of current in 
the copper, which reduces the conductivity of the copper 


COIL-WALL THICKNESS AS RELATED TO COPPER- 
FIG. 9 INSULATION COMPONENTS 


The space factor is 
a = Wa/W = 2/3 
= 66.7 per cent. in 
the illustration. If 
W = 3/4 in., then 
the equivalent thick- 
ness of solid copper 
in the coil-wall is 
Wa = 0.5 in. = 
(Ni/L)KCi/s), wherein Ni/L is the number of ampere-turns per 
inch of coil-length and i/s is the current density in amperes per 
square inch of copper conductor. If i/s = 1190 amp. per 
sq. in., Which will produce an initial time-rate of increase in 
temperature (dT,/dt) of the copper of about 1 deg. C. per 
min. at 20 deg. C., then Ni/L = (i/s) Wa = 1190 x 0.5 = 
595 amp.-turns per in. of coil-length may be obtained for this 
condition as based upon 3 watts per lb., or about 1 watt per 
cu. in., of copper in the coil. 





MAY 1940 


and tends to cause deterioration of the insulation which, 
in turn, tends to prevent the flow of heat from the 
interior of the coil, where it is developed, through the 
coil-wall to the cooling surfaces thereof where the heat 
is dissipated. Hence the coil-wall thickness must be 
accurately determined, and it is inadvisable to complete 
the design of a machine comprising an electromagnetic 
device, as a solenoid for shifting a clutch, operating a 
detent, etc., until the necessary space for it and its coil, 
in particular, has been determined and allowed for. 
Effects Of Space Factor.—The space factor is the 
ratio of the volume of copper conductor in a coil to 
the available coil-volume, a portion of which is occupied 
by insulation. In a general way, space factor, coil-wall 
thickness, ampere-turn gradient, and current density, 
go together, as each is affected by the others. The 
ratio of the number of ampere-turns per inch of coil- 
length, which produces the necessary magnetization, to 
the current density, which produces heat in the entire 
coil-structure, is equal to the product of the space factor 
and the coil-wall thickness (Fig. 2). 

A repulsion-type secondary consisting of a hollow 
cylinder of solid copper has the minimum coil-wall 
thickness and the minimum current density for a given 
ampere-turn gradient and temperature rise because it 
has unit space factor. Such a unit-space factor coil 
will withstand a high current density because it readily 
conducts heat from its interior to its outer cooling 
surfaces. An edge-wound strap-copper coil also is a 
good radial conductor of heat. The maximum space 
factor of a coil wound with round wire never can ex- 
ceed about 80 per cent. and may be of the order of 
40 per cent. The effect of a low space factor is to make 
a coil, as a whole, a relatively poor conductor of both 
electricity and heat, with corresponding increased di- 
mensions, weight, and cost of the coil and of the asso- 
ciated apparatus. 


Combined Effects Of Space Factor And Tempera- 
ture.—An increase in the temperature of the copper 
in a coil causes a corresponding increase in its re- 
sistivity, hence a reduction in the conductivity of the 
coil as a whole, just as an increase in the amount of 
insulation in a coil reduces its conductivity as a whole. 
For example, an increase in the temperature of the 
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EFFECT OF TEMPERATURE INCREASE 
UPON THE EQUIVALENT SPACE FACTOR 


An increase AT in 
the temperature of 
the copper necessi- 
tates an increase 
AW in the coil-wall 
thickness to maintain 
the conductance, 
thus also increasing 
the average perim- 
eter pa, coil-volume Vc, and the cooling surface Sc (Fig. 1) 
by the following amounts: Apa = AW, whence Pa in- 
creases 3.1416 times faster than the corresponding change 
AW in the coil-wall thickness W. Se = 2 L pa, whence 
ASc = orL AW and AS</ AW = Onc. Ve = S. W, 2, 
whence ANVe = ACGSe W)/2 = LA(pa W). 





copper conductor from 20 deg. C. to 86.2 deg. C. in- 
creases the coil’s resistivity by 26 per cent. and reduces 
its conductivity by 20.6 per cent., which is electrically 
equivalent to replacing 20.6 per cent. of the copper by 
insulation at 20 deg. cent. The effect of the above 
temperature rise of 66.2 deg C. thus is the equivalent 
of reducing the space factor in so far as the electric- 
conducting properties of the coil as a whole are con- 
cerned. Hence 26 per cent. more copper must be added 
to the coil at 86.2 deg. C. to restore its conductance to 
its 20 deg. C. conductance (Fig. 3) for a given fixed 
average perimeter pag but more than 26 per cent more 
copper must be added when the inside dimensions of the 
coil are fixed, as assumed in the present discussion. 
Since the cross section of each successive larger A.W.G. 
wire is 26 per cent. greater than the next smaller size, 
it is necessary to use one size coarser wire for 86.2 deg. 
C. operation than for 20 deg. C. operation, or that 
based upon 20 deg. C. The resistance of copper in- 
creases 1 per cent. for each 2.54 deg. C. increase in 
temperature above 20 deg. C. upon which most wire 
tables are based. 

Factors Affecting The Heating Of Coils.—These 
are: (1) the required number of ampere-turns which 
involves an i*R power input to the copper, dependent 
upon the corresponding current density therein, to 
heat the copper; (2) the ultimate limiting temperature 
which the insulation will withstand; (3) the mass or 
weight of copper in the coil; (4) the space factor; 
(5) the increase in resistance of the coil-conductor due 


INITIAL. TIME-RATES OF INCREASE 
IN COIL TEMPERATURE (dTo/dt) 
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Since the specific 
heat of copper does 
notchange much over 
a fairly wide temper- 
ature interval at 
which coils normally 
are operated, these 
relationships ere ap- 
proximately correct 
from 20 to 100 deg. 
C as here shown. 
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to increased temperature; (6) the superficial or heat- 
dissipating surfaces of the coil; (7) departures from 
rated voltage in shunt coils or of current in series coils, 
and (8) changes in frequency in alternating-current 
coils. The foregoing are considered individually be- 
low, and in the same order. 

1. The i7R power input per pound of copper varies 
directly as the square of the current density, hence 
there is a limiting current density for a given number 
of ampere-turns that will prevent coil overheating. 

2. The temperature of a coil in operation always is 
greater in the interior than at the surface thereof, thus 
leading to “hottest-spots’ therein. The specified 
(A.I.E.E. Standards) limiting observable hottest-spot 
temperatures for Class A insulation (impregnated 
cotton, silk, paper, etc., including enamel) in deg. C. 
are 90 by the thermometer method ; 95 by the resistance 
method, and 100 by the imbedded-detector method, 
whereas the limiting observable tempefature rises are 


COIL-WALL RELATIONSHIPS WITH 
CHANGING TEMPERATURES 








FIG. 5 
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resistivity p with tem- 
perature-rise. The graph 
is based upon the data 
in Fig. 2 and the further 
fact that (i/s? = 
pce, % © Pi/Veu)/o = 0.391 

(Ph/lb)/ p, wherein Ph is 
the i?R input to the copper, Vcu is the volume and Ib. the 
weight of copper in the coil, and p is the inch-cube resistance 
or volume resistivity of the copper. When Ph/Ib = 3 watts 
per Ib., (i/s)? = (Ni/L)? W2a? = 0.963 (dTo/dt)/p. 
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50, 55, and 60 deg. C., respectively, thus allowing for 
an ambient temperature of 40 deg. C. which is ample 
for many coils used in production machines. The mean 
temperature of the coil, as determined by the resistance 
method, will be less than the hottest-spot temperature 
which is measured through the use of imbedded detec- 
tors. In order to avoid coil failures after several years 
of operation under the relatively adverse conditions re- 
quired in machine tools, especially, the tendency of 
large electrical manufacturers is to allow more con- 
servative maximum temperatures in the design of coils 
than is permitted by the A.I.E.E. Standards. 

3. The mass or weight of copper in a coil determines 
its initial time-rate of temperature rise (dT,/dt) when 
current first flows in the coil, being taken as 1 deg. C. 
per min. for about each 3 watts of i2R power input 
thereto per pound of copper in practical design, since 
the insulation also has to be heated (Fig. 4). 

4. The greater the amount of copper in a coil the 
smaller will be its initial time-rate of increase in tem- 
perature for a given number of ampere-turns and the 
(Continued on p. 87) 
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shied @ Low-clearance, Model 60 Hoover Cleaner. 

‘Spot 

aa @ Engineering features include; Muffler to minimize noise 

bs through cleaner exhaust, synthetic fibre vibrator brushes, 

ance replaceable inner sacks for dust collection, malded plastic lamp 

hod, | lens, finger-tip control of handle through grip-lever, skillful use 

- are of aluminum die-castings and molded plastic sub-housings, and, 
series-universal low-level motor with lower ball bearing and 
upper sleeve bearing (both self-lubricated). 















@ Appearance design covers; Rayon zipper bag 
woven lettering, blending color combinations includix 
finish and inlaid brass lettering, rectangular 
ji improved general lines. 


“i @ Collaborative produc Spment through 
staff, under the directic engineer D. G. Smellie, and 


Industrial Designer Drey uss. 
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@ Glimpses of the newest and best in 
the broad field of electrically-energized 
products as engineers and designers 
make the most of technical progress. 


Mail handling is greatly 
facilitated with this trim 
lined automatic postage 
meter which seals, post- 
marks, meter stamps, counts 
and stacks it. For ordinary 
mail envelopes are fed into 
hopper and starting switch 
turned on. Setting levers 
are adjusted for specific 
postage requirements of 
individua! pieces. On par- 
cel post mailings a lever is 
thrown and proper postage 
is stamped on a gummed, 
moistened package tape. 
Dry tape may also be had 



























Pitney-Bowes 
Postage Meter Vaytaq 

Departing from the conventional skeleton construction ti 
; of previous models this one-piece, double wall type cl 
Constituting a direct, positive : washer, with tub of one-piece cast aluminum construc- a 
printing, dry developing process tion, has a simplified power drive unit with motor and ao 
this clean-lined photo print all mechanism completely enclosed. Finger-tip control t1 
machine is suitable for reproduc- and automatic tension release of wringer, individual 3 
ing letters, charts, engineering height adjustment of the four legs, are some other a 
drawings, etc. The material is innovations. Appearance design by Harold Van Doren. t 
exposed to actinic light (pro- : : 
duced by a high-pressure mercury 4 
lamp) and developed by exposure ; 
to ammonia vapors, both opera- 8 
tions being done within the By a movement of the trigger ™ 

machine. handle a small powerful generator 

quickly lights the bulb of this 

salt pocket flashlight which weighs 

only 8 oz. The housing of black 

molded plastic is self-insulating. 


A spare bulb is recessed in. 
Photo courtesy of Durez Plastics 
& Chemicals, Inc. 





A traveling, vibrationless work table (on which is mounted the head- 

stock, including motor and drive, footstock and neck rests, etc.,) and a 

fixed grinding wheel unit, a sensitive reversing mechanism permitting 

grinding right up to the shoulder of the shaft, fingertip centralized control 

and automatic lubrication, are some features of this cylindrical grinder, 

driven by seven motors. 
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The dignified simplicity 
of this gasoline pump 
design, by Wilbur Henry 
Adams, is outstanding. 
“Piped lighting” arrange- 
ment of plastic tubing 
encircling the entire dial, 
of porcelain enamel and 
measuring 11 x 22 ins.. 
enhances the decorative 
features. 
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Heavy insulation be 
tween inner and outer 
vessel prevents heat 
loss and mica insula- 
tion protects nickel 
chromium heating ele 
ment of this auto 
matic, dry type, elec- 
tric glue pot featuring 
a snap action thermo- 
stat which maintains 
temperature of be 
tween 150 and 16( 
deg. F. Removable 
glue container is made 
of nickel plated copper 
W estinghous¢ 

Electric & Mfa 
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Developed for high produc- 
tion in the superfinishing of 
cylindrical work such as pins, 
short shafts, pistons, etc., 
this twelve-spindle contin- 
uous machine is fully auto- 
matic except for loading and 
unloading. The various mo- 
tions are all independently 
electrically driven and cor 
trolled, yet are interconnected 
so that all motions, including 
the pumping of the lubricant 
to the stones, may be stopped 
and started from one two 
station push button 


For wet-belt and dry-grinding of 
metals, plastics, ceramics, glass, 
rubber, etc. This heavy-duty 
belt grinder has provision for 
speeds from 2400 to 6000 fpm. 


oster Machine Belt used is 9 ft. in circumfer- 


ence and 8 in. in width. A con- 

trollable water system and double 

spray nozzle is supplied for wet 

operation. For dry work the 

drain plate is replaced and a 

casting is furnished for a 6 in. 
exhaust pipe. 


Porter-Cable Machine 





This battery testing and charging unit 
comes with either one or two meters 
involving two front variations. Charger 
knob in black plastic; top, bottom and 
side panels are in selected colors and 
front panels are chromium plated. 
Styling by Designers For Industry. 


Heyer Products 


Careful allocation of space within the 
main machine frame enabled the smooth, 
clean appearance of this all welded steel 
crankless press. Capacity, 200 tons; 
bed length 54 in. Dies may be loaded in 
or out from either side. All four oper- 
ating cycles are push button controlled. 
Control box and cycle selector may be 
pre-set and locked in position. Drive 
motor is equipped with an electro 
magnetic reversing circuit. 


Clearing Machine 





















Contained in a dustproof 
and weather resistant 
housing of heavy steel, 
this fence control con- 
stitutes a new principle of 
fence operation using 
combined action of mag- 
netism and compressed 
air to produce intermit- 
tent current pulsation in 
the fence wire. A bat- 
tery adapter is a part of 
each machine. Powered 
by a 6 volt battery 


Guaranteed 
Products 














Novel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is teased 
becoming the way. The spread of Pa 
electrical manufacturing marks con- 
tinued advances in product progress. 


Applicable to the field 
of cleaning metal sur 
faces, dairies, etc., 
this solutions conduc- 
tivity tester consists 
of a compact Wheat- 
stone bridge and a 
conductivity cell. The 
panel scale is cali- 
brated in percentages 
of sodium hydroxide 
from 0.01 to 7 per 
cent. Available for 
portable or permanent 
installation. 


With a yoke type front head incorporating a punch 
and die that nibbles out a rectangular shaving of 
metal at each upward stroke of the punch this port- 
able, compact electric nibbler makes individual cuts 
up to 0.049 in. in steel and up to 0.072 in. in alum- 
inum. The 2!% in. diam. motor housing serves as 
the handle of the tool. Speed of punch automatic- 
ally controlled. 


Combining decorative 
ee 2 5 q ) y 
iia Maas spot and floodlighting for 
: 2 a , window and display pur- 
Dag Z ) ; : 
ee — (ons ——— orig lamp is fur- 
i v , S a’ 
mean nishe n two sizes, 
chine is powered by a ‘ : , os <a a ee 
universal motor. Ro- 5 i equipped with 3 or 6 in. 
Sa 4 | : ; se . i heat resisting fresnelens. 
Se “aa a ; ! Lamp focusing knob, di- 
€ A ppec v C . rectional track slide clamp, 
ridge a cor pres clamp fastening knob, 
O 3 2osti c es. ; 
to a rheostat w “ : removable color and lens 
ns nrone Dis o - P 

ae me per de holder and swivel base 
gree of heat on crimp ‘ aie 0 
W heels. Pressure om + : . a 
wheels regulated by 


Century Lighting 
the springs. 


. Talking display, a novel electrical 
MMeléere/ea achievement. This one can play 
: five of the car radio models shown. 

Aerial fine? AUTORADIO a | A phonograph record played on 

ca ai Es a wireless record player through 

one radio presents a theme song 


and then breaks into a stimulating 
sales talk. 


ralzin Manufacturing 


To treat by refrigeration the 
entire human body or local 
parts, this therapy unit was 
developed. Temperatures 
from 20 to 140 deg. F., are 
thermostatically controlled. 
May be plugged into electric 
outlet. 


Therm-O-Rite Products 
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DESIGNING - IN MAGNET COILS 


(Continued from p. 82) 


more readily will the coil-wall conduct heat to the cool- 
ing surfaces of the coil. 

5. An increase in the temperature of the copper 
causes a corresponding increase in its resistivity, as 
referred to above and illustrated in Fig. 3. 

6. For a given amount of insulation in the coil-wall, 
the greater the amount of copper used the more slowly 
will the coil tend to heat and the greater will be the 
cooling surface S, (Fig. 1) due to the increased thick- 
ness of the coil-wall, thereby causing a greater time- 
rate of dissipation of heat for a given i7R power input. 
When a coil tends to cool as rapidly as it tends to be- 
come heated, the coil can become no hotter for that 
constant i7R power input. This may occur after the 
coil has been in circuit for several hours. 

7. Shunt coils should be designed to operate on volt- 
ages corresponding to the greatest voltage dips and 
rises where such occur. One large electrical manu- 
facturer allows an operating range of 85 to 110 per cent. 
of rated voltage for 60-cycle coils to insure satisfactory 
operation on both undervoltage and overvoltage. Series 
coils likewise should have tolerances for operating cur- 
rent strengths. Both of these necessary considerations 
result in thicker coil-walls than as though the voltage 
and current strength, respectively, were assumed at 
rated values, since more copper and a greater cooling 
surface must be provided. 

8. Coils designed for 60-cycle operation in produc- 
tion machines become too hot when used on 50-cycle 
foreign circuits. This necessitates the use of separate 
transformers or taps to reduce the coil voltage. 

Initial Time-rates Of Temperature Rise In Coils. 
—The relationships between the initial time-rates of in- 
crease in temperature, current density, ampere-turn 
gradient, space factor, coil-wall thickness, and copper 
temperature are shown graphically in Fig. 5 wherein 
it will be observed that substantially 15 per cent. greater 
current densities may be employed at 20 deg. C., or 


TEST DATA CHARACTERISTIC OF 
THE HEATING OF A SMALL COIL 


Made under conditions 
of constant i?R power 
input and on cooling 
after the power is dis- 
continued. The coil- 
dimensions were W = 
0.41 in., L = 3-3/8 in., 
with a 1-in. core-hole, 
mounted in a horizontal 
position with plunger 
and open frame. Since 
one-half the temperature 
rise occurred in about 
12 min., the thermal 
——— time-constant was about 
10 20 40 60 80 90 00 0 12017 min. The tempere- 
TIME, MINUTES ture rise was 75 deg. C. 
from about 20 deg. C., hence the initial time-rate of tempera- 
ture rise dlo/dT was about 4 deg. C. per min., corresponding 
to about 12 watts per pound of copper. The coil contained 
about 3/4 Ib. of No. 33 S. C. C. magnet wire. 
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HOW A COIL HEATS AND COOLS 





























R CENT MAXIMUM TEMPERATURE RISE 








t. TIME 


In the graphs, t’ is the time-interval required for the tempera- 
ture to attain one-half its maximum rise with heat escaping from 
the coil, or to cool to one-half its late temperature rise, and 
tc is the thermal time-constant of the coil or the time-interval 
required for the temperature to attain 63.2 per cent. of its 
maximum rise with heat escaping from the coil, or to attain a 
temperature equal to the maximum tempereture with no heat 
escaping from the coil, or to cool to 100—63.2 = 36.8 per 
cent. of its late temperature rise. The ratio t’/te = 1.44 is 
based upon the fact that a coil attains 99.9 per cent. of its 
maximum temperature rise with constant i?R power input to 
the copper at the expiration of a time-interval 10 t’. Cooling 
occurs in the reverse order. 


10 per cent. more at 40 deg. C., than at 100 deg. C. for 
equal initial time-rates of temperature rise or tenden- 
cies thereof. 

Determining The Thermal Characteristics Of A 
Coil.—Since the maximum mean temperature of a coil 
is attained when the temperature rise becomes constant 
with full i2R power input, which can be measured, the 
i2R power input to the copper at this temperature rise 
is known. Such tests should be conducted with the 
Coil mounted in the apparatus, position, and environ- 
ment where it is to be used, when practicable. The 
weight of copper in the coil can be calculated from the 
measured resistance at a given temperature and the 
given number of ohms per pound of the same wire at 
the same temperature. Then the initial time-rate of in- 
crease in the temperature of the coil is determined on 
the basis of 1 deg. C. rise in temperature per min. for 
each 3 watts of i7R power. The initial time-rate of 
increase in temperature thus determined is equal to 
the initial time-rate of decrease in temperature of the 
coil at the instant when it is disconnected. 

Referring to Fig. 6, to determine the initial time-rate 
of cooling or temperature-fall, or the initial time-rate 
of temperature rise, let a coil attain its maximum tem- 
perature rise and then note the time-interval required 
for the mean temperature of the coil to fall to one-half 
of its former rise, as determined by the resistance 
method and with the ambient temperature constant, and 
multiply this time-interval by 1.44 to obtain the thermal 
time-constant of the coil, which is the time-interval re- 
quired for the temperature rise to attain 63.2 per cent. 
of its maximum value with constant i7R power input 
and with the coil simultaneously tending to heat and to 
cool, and which also is the time-interval required for 
the coil to attain its specified maximum temperature 
with no heat escaping from the coil. If the former 
time-interval is 40 min. the thermal time-constant is 
58 min. If the temperature rise is 50 deg. C. the 

(Continued on p. 114) 


























































_ADJUSTABLE SPEED MOTORS 


(Continued from p. 70) 


Single-phase, Ac. Single-phase motors may be suited 
to adjustable-speed work by a number of methods al- 
though they are built in comparatively small sizes and 
the speed range provided is not usually as wide or as 
varied as that provided by many of the polyphase 
motors. 

Two-speed split-phase motors are constructed with 
changeable poles but operate only at such speeds as are 
made possible by the number of effective poles and are 
limited to such combinations as 1725/850, 1725/1140, 
and 1140/550. Their speeds are substantially constant 
under varying loads rendering them useful where close 
speed regulation is desired. 

Capacitor motors are provided with separate con- 
trollers comprising an autotransformer and _ selector 
switch by which a selection of two, three or four speeds 
are made available. Both the split-phase and the capaci- 
tor types of motors are employed mainly for the oper- 
ation of small fans to which their operating character- 
istics make them especially applicable. 

Repulsion motors are also made for speed adjust- 
ment by provision for shifting the brushes. This 
method offers also ready means for changing rotational 
direction since shifting the brushes past the neutral 
point causes the motor to run in an opposite direction. 
These motors are used for generator test stands, small 
printing presses, etc., and they are obtainable in sizes 
ranging from % to 2 hp. with speed ranges of 800 to 
2400 or 600 to 3000 rpm. 


FIVE MAIN DC. TYPES 


Series-wound, Dc. The series-wound motor is in- 
herently a varying-speed motor in that its speed varies 
with the load that is placed upon it. It is, however, 
used as an adjustable-speed motor under certain con- 
ditions. If an amount of resistance is introduced into 
the circuit of a series motor its speed, under a given 
load, will be reduced and so long as the load remains 
constant the speed may be adjusted by this method. If, 
however, the load is lessened or increased, the speed 
will increase or decrease respectively. In view of this 
characteristic of series-wound motors, they are em- 
ployed for adjustable speed service to but a limited 
extent. Their principal use is for driving hoisting 
machinery in which more or less load is always present 
and while the load is being lifted the speed is fairly 
closely adjusted by regulating the amount of resistance 
that is introduced into the circuit. Series-wound motors 
are useful where heavy starting loads are involved since 
the torque developed will be determined by the load 
imposed up to the stalling point of the motor, due to 
the construction of the windings which strengthen the 
field, and consequently the torque, as the load and the 
current drawn from the line increase. 

Control of series-wound motors is accomplished by 
dial or drum type controllers which are virtually. the 
same as starters except that they are provided with re- 
sistances of sufficient capacity to carry the load current 
for any adjustment point continuously. 
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Shunt-wound, Dc. Of the dc. motors, those having 
shunt-wound fields are employed to the greatest extent 
for adjustable-speed purposes. With shunt-wound 
motors the speed varies inversely with the strength of 
the fields, that is, the stronger the fields the lower the 
speed and, as the fields are weakened, the speed in- 
creases. This principle is employed in speed control 
by the use of a rheostat by which resistance is intro- 
duced into the field circuit thereby weakening the field 
strength for the attainment of higher motor speeds. 
It is used only for increasing speeds above the normal 
speed for which the motor is designed. As the strength 
of the field is decreased so also the torque delivered 
by the motor decreases but, since the speed increases 
proportionally, the horsepower output of the motor re- 
mains practically constant. 

Commercially standard shunt-wound motors are or- 
dinarily constructed with fields which will permit a 
speed increase of 100 per cent while fields designed for 
increases as high as a four to one speed range are 
practical. The limitation to the speed increase of such 
motors is their ability to carry the load at the high 
speeds without sparking. As all modern shunt-wound 
motors are of the commutating-pole type, excessive 
sparking, which would occur with non-commutating- 
pole motors, is practically eliminated up to the speed 
and load limits for which the motor is rated. 

Speed adjustment is usually secured by the use of 
field resistance in combination with the motor starter. 
The starting resistance is introduced into the arma- 
ture circuit at starting but is cut out in successive steps 
by a movement of the starter handle until the holding 
magnet of the no-voltage release device is reached. The 
motor then operates at constant speed and constant field 
strength as long as the starter handle remains in this 
position. If an auxiliary handle is now moved in the 
opposite direction it will introduce successive steps of 
resistance into the field circuit and thereby cause the 
motor to attain any desired speed above normal within 
its range. When used with the larger motors the 
starter is often in the form of a drum controller the 
effect of which on the motor speed is that of resistance 
regardless of how introduced. 

A second method of adjusting the speed of the shunt- 
wound motor is by the introduction of resistance into 
the armature circuit in a manner similar to that de- 


OR ac. to de. conver- 
sion to secure adjust- 
able speeds. Floor 
space saved and acces- 
sibility improved in this 
vertical unit consisting, 
top to bottom, of ex- 
citer, generator and 
motor. 
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scribed above for the speed control of the series-wound 
motor. Speeds thus attained are always below normal 
and, since the field is of full strength, the speed regula- 
tion is much better than that of the series-wound motor 
when adjusted by the same method. This method is 
known as armature control and has the characteristics 
of constant torque, that is, the horsepower output de- 
creases directly with the speed. Armature control is 
not usually employed for speed reductions greater than 
50 per cent below normal. 

For many purposes a combination control is em- 
ployed in which the speed is reduced below normal by 
armature control and increased above normal by field 
control. Such a combination is used on _ printing 
presses, fans, blowers, and other applications where a 
slow speed will be required at times but where most 
of the operation will be above normal as the efficiency 
by field control is much better than by armature control 
which is wasteful of current. 

Compound-wound, Dc. Compound-wound motors 
are subject to the same means of speed adjustment as 
above cited for shunt-wound motors but the range of 
speed control is more closely limited due to the change 
which an introduction of resistance into either of the 
circuits effects in the relation of the two fields. Thus, 
if a compound-wound motor has its fields weakened 
to too great an extent it more nearly approaches the 
characteristics of a series motor with its inherently poor 
speed regulation. With armature control it is pos- 
sible to obtain better starting characteristics for heavy 
loads than with the shunt-wound motor but adjustment 
should be limited to about 30 per cent below normal. 
The horsepower output of the compound-wound motor 
under either method of control is virtually the same as 
for the shunt-wound motor but the regulation it not 
as close. 

Variable-voltage system, Dc. Control of the speed 
of de. motors over a wide range may be gained by the 
variable-voltage system which has found wide applica- 
tion where a smooth and gradual increase of speed is 
needed over a wider speed range than can usually be 
obtained by other methods. While minor modifications 
are made in special applications, the voltage-control 
system is virtually as follows: 

The variable-voltage system consists of a de. gen- 
erator the fields of which are separately excited and a 


MAY 1940 


RRUSH-SHIFTING motors may be of single-phase B 
(A) or polyphase (B) types. In these adjustable- 

speed designs the brushes may be hand or motor 

shifted. Speed adjustments within a 4 to 1 range. 


de. driving motor. The armature of the generator is 
electrically connected directly to the armature of the 
motor by which the actual drive is effected. This motor 
has its fields separately excited, from an auxiliary ex- 
citing generator, at a permanent flux value so that its 
speed will be in direct proportion to the voltage of the 
current supplied by the main generator. Since its 
field flux is unchanged for any change in armature 
voltage, the torque imparted to the motor armature 
will remain practically constant at all times. This 
means that the horsepower output of the motor will 
vary with the motor speed, being greatest at the highest 
speed. Variation in generator voltage, and consequently 
in motor speed, is regulated by the adjustment of re- 
sistance in the generator field, the voltage varying di- 
rectly with the strength of the field. With this system 
speed ranges of 10 to 1 are considered common while 
as great as 15 to 1 may be obtained under favorable 
circumstances. Speed regulation is at its best at the 
higher speeds although at the slowest speeds it is suf- 
ficiently close to be satisfactory for most applications. 
Although the efficiency at high speeds is not as good 
as at the lower speeds it compares favorably with that 
of shunt-field control. 


VERTICAL UNITS FOR SPACE SAVINGS 


Fee on ac. the generator is driven by a direct-con- 
nected squirrel-cage motor or on the larger sets by 
a synchronous motor. The entire set may be of the 
conventional horizontal type but, for space economy, 
at least one manufacturer arranges the three elements, 
generator, alternating-current motor and exciter, ver- 
tically. 

This system is largely employed on the drive of 
machine planers, power shovels, calenders, and printing 
presses where a very wide speed range of considerable 
horspower is needed. 

Armature-shifting, De. \Vhile speed adjustment of 
direct-current motors is in most cases obtained by elec- 
trical means, such as the introduction of resistance or 
modification of applied voltage, adjustment with the 
armature-shifting type of motor is obtained wholly by 
mechanical means which are provided by the construc- 


(Continued on p. 118) 

































































Progress in development of electrically-energized 
| products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 











ae MAGNETIC 
a = STEPPING SWITCH 

= =~ | For performing com- 
plicated switching op- 
erations. Motor unit 
is energized by mo- CAPACITOR MOTOR 


mentary impulses from Now available in ratings up to 3 hp., this line of 
a push button and single-phase, capacitor motors is suitable for re- 
drives the switch sec- frigeration and air conditioning service. Consisting 
tions through their pre- of a cast aluminum rotor, starting and running wind- 
determined sequence. ings, centrifugally operated switch and capacitor, 
Various combinations these motors are quiet in operation, requiring in- 
of poles and contacts frequent oiling and little maintenance. General 


make possible the N.Y 
Lailectebility of this Electric Co., Schenectady, N. 


switch to numerous 
radio and_ industrial 
switching problems 
Coto-Coil Co., Inc., 
71 Willard Ave., 

Providence, R. |. 
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RESET TIMER 


Compact instrument for auto- 
matic, accurate timing of a 
variety of electrical circuits. 
Consists essentially of an en- 
closed snap-action switch actu- 
ated by an operating arm driven 
in one direction by a small syn- 
chronous motor with an en- 
closed magnetically-operated 
gear clutch and a spring reset- 
ting means to the starting posi- 
tion after the time cycle has 
been completed. Several time 
ranges are available to meet 
various timing requirements. 
R. W. Cramer Co., Inc., 
Centerbrook, Conn. 








HEATING ELEMENT COIL WINDER 


Devised to produce a one-layer, space wound, 
heating element coil upon a small flat strip of 
mica with notable efficiency and high quality 
values, this coil winding machine localizes the 
strain of the winding within supports of the 
mica, prevents damage to the mica strip during 
the winding process and is adaptable to larger 
or smaller units as required. EE. R. Seifert, 
Inc., 315 E. Washington St., Syracuse, N. Y. 


OIL IMMERSION 
HEATER 


Improved types of 
circulating and 
non-circulating oil 
immersion heaters 
for heating mineral 
oil, paraffin and 
alkaline cleaning 
solutions are de- 
signed with low 
watt density per 
sq. in. of heating 





VIBRATION ISOLATORS surface. Terminal 
Controlled spring isolators developed to boxes have been 
control machine vibration and reduce changed to = 
resulting noise. Consist of a coil spring dulet boxes to sim- 
and rubber load pad, which support the plify wiring prob- 
equipment and isolate vibration, and an lems. Westing- 
adjustable rubber snubber inside the house Electric & 
base, which controls excessive motion. Mfg. Co., Mans- 
Made in two sizes, they are particularly field, Ohio. 


efficient for low frequency vibrations 

resulting from slow speeds and from many 

operations involving reciprocal action. 

Johns-Manville, 22 East 40 St., New 
York, N. Y. 
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EQUIPMENT, MATERIALS, FINISHES 





TO MAKE 
BETTER 
PRODUCTS 


PHOTOELECTRIC CONTROL 


General purpose control for reliably and 
economically solving such problems as 
regulating, counting, signaling and sort- 
ing. Units utilize an inexpensive amplifier 
tube and the photocell tubes used have 
life expectances of upwards of 10,000 
hours. Sturdy telephone type relays per- 
mit a maximum non-inductive load of 3 
amp. ac. United Cinephone Corp., 
43-37 33 St., Long Island City, N. Y. 


STARTER 


MAGNETIC COMBINATION 


Compactness of this unit for built-in use 
on machine tools is made possible by 
having the starter and disconnect as- 
sembled on the same base, with fuses 





placed directly in front of contact bases. 
Interchangeable contacts, quick-make- 
and-break mechanism, convertible fusing, 
removable interior and 3-position handle 
action are features. Trumbull Electric 


Mfg. Co., Plainville, Conn. 





POWERFUL MIDGET MOTOR 


Having a normal output of 1/1500 hp. on 
continuous duty, with greater output for 
intermittent service, this 234 in. high motor is 
especially adapted to use on instruments, 
timing devices and other equipment requiring 
relatively low output and steady, trouble- 
free service. Possesses such features as dis- 
tributed windings, precision-ground shaft, 
diamond-bored sleeve or ball bearings. 
Available in the 3-wire, capacitor type and 
non-synchronous capacitor type which can 
be modified to facilitate dynamic braking. 
Bodine Electric Co., 2256 W. Ohio St., 
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RESET TIMING RELAY 


Fully automatic instan- 
taneous reset timer de- 
signed for industrial ma- 
chinery processing ap- 
plications shows prog- 
ress of the cycle as time 
expires. Synchronous 
motor-driven, solenoid 
operated, large contact 
capacity. Features a 
large clock face dial 
assembly which shows 
at a glance finished and 
unfinished portions of 
the cycle. Eagle Signal 
Corp., Moline, Ill. 





TEMPERATURE CONTROLS 


Two thermostats, one for roasters, water heaters and similar 
built-in applications and the other for general use, specifically, 
ironing machines. The former, with an adjustable range from 
32 to 450 deg. F., is designed to act as a switch when turned 
to a low position thus assuring accurate performance of the 
heating unit. The second thermostat with its slow make and 
break is adjustable over a range of approximately 250 deg. F., 
its rating depending upon the type of service in which it is 
used. Westinghouse Electric & Mfg. Co., Mansfield, Ohio. 


SOLENOID VALVE 


Inexpensive unit for 
built-in application on 
mechine tools, refriger- 
ating and air condition- 
ing equipment. May be 
used as a water control 
for humidifiers, laundry 
and dishwasher equip- 
ment, oil shut-off for oil 
burne? Service, or air 
control for compressed 
air devices. General 
Electric Co., Schenec- 
tady, N. Y. 

























































ELECTRICAL & MECHANICAL PARTS 








Each month upon these pages the editors pre- 

. sent their quick, illustrated review of what is 

new that electrically-energized products may 

be made better. Based, of course, upon 

those component parts that may be designed 
into the complete product assembly. 


THERMAL SWITCH 


Manually operated 
load-limit switches 
offer thermal overload 
protection for single 
phase motors up to 
11% hp. and polyphase 





scraper oieg ae ei EXPLOSION-PROOF MOTOR 

ac. or dc. Operating 

action is smooth, easy Ratings of these motors in Class 1, Group D, have 
and positive.  Inter- have been increased from 25 to 75 hp. while in 
changeable heaters Class 2, Group G, they have been increased from 
provide 28 different 7% to 75 hp. Shell type frame construction with a 
ratings without special specially designed quiet operating fan. Larger 
fusing. © Arrow-Hart terminal box facilitates wiring. U. S. Electrical 
& Hegeman Electric Motors, Inc., 200 E. Slauson Ave., Los Angeles, Cal. 


Co., 103 Hawthorn 
St.) Hartford, Conn. 





MULTI-RANGE 
AMMETER 


Small, inexpensive, 
ac. tester for use on 
production lines, in 
laboratories, etc. 
combines a current 
transformer and an 
indicating instru- 
ment. Provides read- 
ings in any of 5 dif- 
ferent ranges, from a 
fraction of an amp. 
up to 25 amp. This 
new model is typical 
of a group of 8 test- 
ing instruments, all 
the same size, from 
which combinations 
in sets of 3 can be 
selected to measure 
current, voltage and 
resistance for many 


BALL BEARING MOTOR 


Combining high locked-rotor and 
accelerating torque with high 
electrical efficiency and large out- 
put per unit weight, this line of 
ball bearing and self-aligning 
sleeve bearing shaded pole motors 
will operate in any position and 
will withstand substantial end- 
thrust. Alignment is accomplished 
by the use of die cast end frames 
with a spacer shell. Russell Elec- 
tric Co., 362 W. Huron St., 
Chicago, Ill. 





SPEED REDUCER 


Right angle worm gear type of reducer is available in six 
sizes. Single phase, squirrel cage, slip ring and dc. motors 
ranging from 4 to 10 hp. with output speeds of from 12.7 to ¢ n 
447 rpm. are obtainable for driving these units; single reduc- requirements. Simp- 
tion worm gears are used; large radiating surfaces are pro- PSON ELecTing Coe A BY son Electric Co., 
vided for heat dissipation and cooling fins are cast integral . 5216 Kinzie St., 
with the section of the housings enclosing the worms. Chicago, III 
Janette Mfg. Co., 556 W. Monroe St., Chicago, Ill. 





CAM LEVER SWITCH 


Rated at 10 amp. ac., 2 
amp. dc. at 125 volts, this 
sturdily constructed cam 
lever switch with lock or 
non-lock features eliminates 
contact bounce, is cor- 
rosion-resistant, and permits 
a variety of assembly possi- 
bilities. To facilitate instal- 
lation, entire contact as- 
sembly is removable from 
frame for wiring. General 
Control Co., Cambridge, 


Mass. 
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TRANSFORMER 


Made in both standard and submersion- 
proof types, designed to plug into an 11- 
prong octal socket, 21 new transformers 
cover a wide range of applications in light 
portable equipment. With no dc. in the 
winding there is offered a frequency re- 
sponse of plus or minus 2 decibels within the 
range of 30 to 20,000 cycles. Kenyon 
Transformer Co., Inc., 840 Barry St., New 
York, N. Y. 





POLARIZED RELAY 


Balanced solenoid action permits rugged construc- 
tion without affecting sensitivity of this instrument 
which may be used in either ac. or dc. circuits. 
Adaptable in self-balancirg bridge circuits for 
positioning motor-operated devices, as a voltage or 
current sensitive relay, and as a conventional relay 
to protect delicate contacts. Barber Colman Co., 


Rockford, Ill. 





SOLDERLESS LUG 


Features seamless pure copper tubing, in- 
tegral wire clamp as part of the terminal 
itself, heavy brass shell to reduce heating and 
assist in capacity. Can be furnished square or 
round end. Provides for true round contact 
of wire to lug, and on max. diam. wires for 
each lug every strand comes in contact with 








5E the lug to insure a good connection. Dante 

. Electric Mfg. Co., Bantam, Conn. 

sive, 

e@ on 

Ss, In 

etc. 

rrent 
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~— AND THERE ARE ALSO— up high spots on the bearing surface. It does 

eee . = not dry out, a thin coating remaining in con- 

densa dition on the work for several months. Par- 

—s SELF-LOCKING NUT, double heat-treated ticularly suitable for scraping on flat bearing 

Tite to give the crown a permanent set and tough, surfaces of lathes, planers, milling machines, 

Pier a ae a — + gpa etc. DykemCo., 2301 N. 11 St., St. Louis, Mo. 

the locking action depends. ade o 

test MOTOR OVERLOAD SWITCH aluminum or its ieee brass, bronze or COMBINATION SLOT INSULATION 

— Manually- operated auxiliary — circuit stainless steel, it can be repeatedly applied nee oe y Pos nn panes is com- 

‘ breaker, combining on-and-off switching to any standard thread bolt without harm or ined with black bias varnished cloth by a 

ie with thermal overload protection, for use loss of locking action. Lamson & Sessions special adhesive. Tough, flexible, it does 

Bin with fractional hp. motors. Simple, com- Co., 1971 W. 85 St., Cleveland, Ohio. ene Resins ~ ae 
5 ‘ . ° l stren in 

> and os ee te ee ae RESISTOR CABLE designed especially for both directions and dielectric strength is not 

many Chase-ShawmutCo., Newburyport, Mass connecting banks of resistors where moisture reduced by normal bending. Available in 

>imp- 5 ; 7 and heat are prevalent. Insulation is com- sheets, continuous length rolls, piece or tape 

Co., posed of a layer of tape next to the tinned form, it is highly workable in that it can be 

ae copper conductor, a layer of felt impreg- cut, slit or punched without difficulty. New 





SERIES RESISTORS 


For incorporation in the power circuit of 
fluorescent lamps operated on dc. where 
voltage must be reduced or current flow 
limited. Units are oblong-shaped with 
square perforated metal casing in black 
baked enamel wrinkle finish enclosing a 
wire-wound cement-coated power re- 
sistor. Clarostat Mfg. Co., Inc., 285 N. 
6 St., Brooklyn, N. Y. 
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nated asbestos, and an overall asbestos braid 
with a heat- and moisture-resisting finish. 
General Electric Co., Bridgeport, Conn. 


ALUMINUM TREATING PROCESS pro- 
vides a simple, inexpensive and rapid 
method of producing satisfactory base coat- 
ings on aluminum and its alloys for paint 
finishes. The combination of such a treat- 
ment and paint effectively seals the surface of 
the article treated so that the metal becomes 
impervious to the most severe atmospheric 
conditions. Because of the cohesive quality 
provided by this process, final finishes will 
not flake or peel off under shock or vibration. 
In addition the process is equally efficient for 
the protection of the metal itself, having 
definite corrosion-resisting values without 
additional finishes being applied. Pyrene 
Mfg. Co., 560 Belmont Ave., Newark, N. J. 


SOFT, UNIFORM, BLUE PASTE, free of 
grit, that spreads easily and evenly and trans- 
fers clearly from master surface gage to show 


Jersey Wood Finishing Co., Inc., Wood- 
bridge, N. J. 


HAMMERED AND SPATTER EFFECT FIN- 
ISHES in striking color combinations for air 
conditioners, circulatory and hot water 
heaters, vending machines and other metal 
products. Possess excellent adhesion, heat 
resistance and durability qualities. Two- 
tone, hammered metal effect and smooth, 
gloss spatter effect finishes are easily ob- 
tained, requiring two spray operations but 
only one bake at 300 des. F. for 20 minutes, 
Hilo Varnish Corp., 42 Stewart Ave., 
Brooklyn, N. Y. 


NEW PORCELAIN ENAMEL FRIT which 
requires only a one-coat application, uses 
less material and has a wider burning range, 
offers lower manufacturing costs and smooth, 
uninterrupted production. No black speck- 
ing or blistering results and it can be ground 
down to 1 or 2 per.cent on 200 mesh. 
Porcelain Enamel & Mfg. Co., Baltimore, Md. 
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Should A Product Last? 


NGINEER-DESIGNERS and manufacturers of 
electrical appliances are continually faced with the 
somewhat ambiguous but nevertheless interest- 

ing and highly realistic question of “How long should 
a product last?” There are two interests to be satis- 
fied and therefore two schools of thought on this sub- 
ject—the manufacturer’s and the consumer's. As I see 
it, in order to arrive at any general conclusions that may 
be acceptable to both parties, it is necessary to reach 
back into the industrial and design history of domestic 
electrical equipment in order to trace the tangible rela- 
tionship between: quality and price; progress of design 
and obsolescence; manufacturer's “test life’? and cus- 
tomer’s “expected life’’ or shall we say “‘customer satis- 
faction’’? 

The colorful and historic introduction of electricity 
into the American home automatically created a new 
industry. Its whirlwind growth and proportions far 
surpassed the wildest dreams of the early pioneers. A 
certain amount of misunderstanding in this matter of 
“How long should a product last?’ can be traced to 
some of the “carpet-bagging methods” of manufactur- 
ing and distribution in the pioneer days. Electrical 
appliances of cloudy pedigree and dubious quality were 
“over-sold.””. Each appliance that was brought into 
the home was attributed with the mystic powers of 
Aladdin’s lamp to perform miracles. Five, ten, fifteen, 
and twenty-year guarantees were offered, and on some 
devices “life-time” warranties were glibly assured. Un- 
fortunately, in some cases, the results were disappoint- 
ing. The genii of the lamp refused to perform in ac- 
cordance with such wishful thinking, and the heating 
coil or the motor died before the “life-time warranty” 
behind it expired. 


Mr. Russell deserves real credit for having so 
literally answered that question, as put to him 
by the editors of ELECTRICAL MANUFACTUR- 
ING. Why did we ask? Well, in your own 
home, how about the aging and unused grill 
that is “perfectly good’ but that you hate to 
throw out? 


How about the food mixer that no longer 
works at more than one speed and spoils the 
cake batter by clattering along too fast but is 
“otherwise all right’? The first one perhaps 
lasted too long. The second may not have 
lasted long enough. 


And how about that newest electrically- 
energized product of your own engineering- 
design and manufacture? How long do you 
expect it to last in the hands of purchasers? 





BY W. J. RUSSELL 
MANAGER OF ENGINEERING 
MERCHANDISE DIVISION 
WESTINGHOUSE ELECTRIC & MFG. CO. 


Ly way of comparison, every manufacturer who has 
survived those pioneer days has experienced the thrill 
of receiving an order from some rugged individualist 
who insists upon a part replacement of an electrical 
appliance that has passed the one score and ten years 
of service. In most cases, it is cheaper to offer a new 
device than go to the expense of re-creating an obsolete 
part. Such offers are usually met with ‘‘None of your 
new-fangled jim-cracks will do.” His demand for the 
fulfillment of his constitutional rights can be met only 
by sending him a new fan blade—a new heating ele- 
ment for his obsolete iron—or a set screw for a prime- 
val vacuum cleaner. The industry should be eternally 
grateful to such charter customers, because their con- 
fidence provided the foundation and created the faith of 
the American public in electrical appliances. 





THERE ARE TWO KINDS OF MERCHANDISE 


= ) THE quality manufacturer, who enjoys an envia- 
ble reputation and the full confidence of his cus- 
tomers, the life and performance of the product is a 
straight issue of using the best-known materials and 
applying the finest and latest knowledge of the art 
through engineering development and research. 

To the “cut-rate” manufacturer, it is only of interest 
in meeting minimum safety requirements, where they 
are imposed, and minimum life guarantees if he is still 
in business before the expiration of the guarantee. 
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Contract manufacturing by Scovill means making metal 
parts or products to order in quantity as required by other 
manufacturers. This Scovill service covers a widely diversi- 
fied range of products as shown by the collection illustrated 
above. Forgings, drawn and cold headed parts, stampings, 
machine screw products are shown — in a wide variety of 
metals, since Scovill works in brass, steel, aluminum, copper, 
nickel silver, bronze, and other base metals. These products 
go to a long list of basically different industries. 


Scovill’s complete facilities permit either simple fabrica- 
tion or intricate series of operations extending from blank- 
ing and drawing through piercing and forming to enameling, 
plating and lacquering. 


Many a manufacturer has found in Scovill the successful 
answer to his source of supply problem. ‘‘If it’s to be made 
of metal try Scovill’’ has become standard practice, re- 
sulting in savings, for scores of industry’s leading firms. 


You can have the Scovill story in detail by sending 
for the illustrated booklet ‘‘Masters of Metal.” 
Please address 65 Mill St.,Waterbury, Connecticut. 





Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, Chicago, Cincinnati, San Francisco, Los Angeles. 
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SCOVILL INGENUITY DID THE JOB 





This shell demonstrates a unique production 
method developed by Scovill . . . one that fulfilled 
unusual requirements in an economical way. 

The upper half of the shell required a wall thick 
enough to take a thread without weakening. For the 
lower half, a thinner wall gave ample strength. And 
it was necessary that the outside diameter be uni- 
form over its entire length. 

Scovill worked out an ingenious method of manu- 
facture that strengthened the upper half of the shell 
by providing the extra thickness on the inside only. 
The new method involved no increase in the total 
number of operations . . . and made a substantial 
saving for the customer by reducing the weight of 
metal in the shell. 





MANUFACTURING COMPANY 
WATERBURY, CONN. 


In Canada: 334 King Street, East, Toronto, Ontario 


MAY 1940 





VEN if these appliances 
worked as well today as 
when they were built in 
1914, who would want 
them? Certainly not with 
their modern counter-parts, 
shown below, available. 


Unfortunately, the consumer can, and does, buy both 
kinds of merchandise. Without any reflection on the 
buying habits of the consumer, it is a general opinion 
that the majority of people do not consider how long a 
The thrifty 
and calculating will expect a major appliance—such as 
the refrigerator—to last longer than a toaster, and a 
$200 electric range to last longer than a small hot 
plate. The actual service hours, or burning hours, are 
seldom included in the consumer’s calculation of the 


product is going to last when they buy. 


expected life. 

If service hours were considered by the customer, 
he would be very much surprised to know that a me- 
chanical refrigerator in five years will have run the 
equivalent of an automobile mileage of 250,000!! If 
you can imagine a refrigerator traveling under its own 
power, this would approximate a distance of ten times 
around the world. This amazing performance is the 
result of proven scientific design and precision manu fac- 
ture. Because of the extremely low bearing loads and 
scientific lubrication schemes, the modern refrigerator 
compressor will continue to give complete customer 
satisfaction for many, many years. For comparative 
purposes, the modern automatic toaster might reason- 
ably burn only 200 high heat hours in ten years. It 
would seem that such factors are worthy of considera- 
tion in the actuarial calculations of product life. 

In order to get down to actual case histories, it might 
be well to review the history of one of our oldest 
electrical appliances—the electric washing machine. 
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The application of power to the washing machine in 
1910 was of sufficient importance from the labor-saving 
angle to make obsolete the hand-power machines of 
previous design. In the past 30 years, continuous im- 
provements and conveniences have produced a more 
useful and efficient washing machine from the con- 
sumer’s angle and a very necessary electrical appliance 
in every American home. 

In addition to the savings in operation, there is un- 
doubtedly a saving in labor to the American home- 
maker that might change this question of “How long 
should a product last?” to “How long do you want a 
wife to last ?” 

The saving in wear rate of clothes, the safety of 
operation, and the convenience of cleaning should not 
be undervalued in the modern washing machine. The 
washing ability and wear rate factors have been ma- 
terially effected by the work on the underwater agita- 
tors. The history of washing machine agitators shows 
that the wooden, peg-type dolly was being used while 
the vacuum cup principle was being developed. Then 
the cylinder type principle gained prominence in the 
domestic field. These three principles were then made 
obsolete by the development of the underwater agitator. 
The convenience of operation was one of the major 
factors in favor of the underwater agitator since it 
eliminated the load of the dolly on the lid of the ma- 
chine, together with the necessary drive mechanism. 

A review of the design history of washing machine 
tubs shows that the original corrugated wooden tub 
presented a problem of drying out and leaking, and it 
certainly constituted a difficult cleansing operation. 
This was replaced by the galvanized steel tub. This 
represented an improvement since it eliminated the pos- 
sibility of drying out, but it did not materially improve 
the cleansing operation. This was followed by the 
plated copper tub which improved the machine from 
the cleansing angle. However, the cost was high, and 
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LECTRIC ranges offer the same 
outstanding transition. Here 
are the 1917 and 1940 models.- 


since it had to be protected 
by a shroud in order to pre- 
vent damage, it was rather 
impractical from the first 
cost angle. 

The introduction of the 
vitreous enameled tub 
seemed to be the most satis- 
factory solution to the prob- 
lems of self-cleansing, low 
cost, and appearance. 

Design changes in the 
past thirty years indicate 
that a tremendous amount of work has been done to 
insure safety of operation in the modern washing ma- 
chine. Improvements have been made in the enclosed 
gearing, standardization of wringer emergency release 
operation, reduction in operating pressure of the wringer 
emergency release, increasing the size and resiliency of 
the wringer rolls plus the application of the wringer 
roll stop that is automatically operated by the emer- 
gency release. Any one of the foregoing improvements 
will justify the obsolescence of the machine not prop- 
erly equipped. 

A recent survey shows that a moderately-priced, well- 
designed washing machine will justify the initial invest- 
ment in less than eight years and will show an appre- 
ciable saving at the end of ten years. The survey 
included the depreciation and interest on equipment, 
the washing supplies, and the estimated cost of the 
operator’s time. Down to realities, if we calculate the 
life of the product on the basis of initial investment, a 
maximum life of ten years would justify obsolescence 
and the purchase of a new and improved machine. 


IS IT MOSTLY A MATTER OF OBSOLESCENCE 


N THE matured and experienced machine-tool indus- 
ay, it 1s relatively simple to prove the obolescence of 
equipment in terms of increased production, efficiency, 
and superior products. The growing and lusty appli- 
ance industry is more concerned with durability at the 
present time than obsolescence. However, our experi- 
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ence to date would indicate that more appliances have 
heen replaced because of obsolescence than because they 
wear out. 

In the past few years, such rapid progress has been 
made in increased efficiency, in the development of 
necessary conveniences, lower costs, and styling that it 
is very difficult to establish an accurate depreciation fig- 
ure on the many and varied electrical appliances. It 
may be that when we have matured beyond the pioneer 
stage and that the actuaries can apply the measuring 
stick to estimate the average life and ultimate death 
of our domestic machinery. 

The old adage that a “chain is just as strong as its 
weakest link” is true in the development, design, and 
manufacture of electrical equiment. While we are on 
the subject of proverbial prophesies, it is also true that 
“electrical equipment is made from brains and mate- 
rials—the more brains, the less materials.” The ideal 
combination of strength, performance, efficiency, and 
low cost can be obtained only by long years of develop- 
ment and laboratory testing. 

Now, the engineer-designers of domestic electrical 
equipment do start with a predetermined or specific 
product life requirement but the most important re- 
quirement is function—the ability of the device to do a 
thorough job and then continue that performance for 
a reasonable life. 

As a matter of fact, that is why the never-ending 
search for the ‘“‘weakest link” of the appliances, the test 
work is extended far beyond any normal life expectation 
and under extreme or abnormal operating conditions. 
For instance, the heater units of a modern electric range 
are required to meet various existing industrial 
and commercial specifications. The various require- 
ments range from 1200 hours to 3550 hours at maxi- 
mum operating temperatures, at rated loads, and under 
numerous interpretations and misinterpretations of 


service conditions. If we accept the reasonable estimate 
(Continued on p. 104) 


EN years ago, only ten years ago, this 74 cu. ft. 
refrigerator was considered a modern and salable 
appliance. A decade later it takes a streamline 
version to tempt housewives to buy. How long 


should either one last? 
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ARNACLES respect nothing. They attach themselves 
ee to a fine liner as readily as to a lowly freighter. So, 
too, barnacles of habit fasten to even the best business 


ath One barnacle that slows many a concern is the use 
* i of heavy machine tools for jobs that can be done as 
sas well on less expensive machines. In such cases costs 
on are higher than necessary, because of the extra initial 


that investment, power consumption, floor space, upkeep, 


ate- labor, etc., etc. Fitting the machine to the job offers 
deal substantial savings over the use of heavy machines for 
all work regardless of requirements. 
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WALKER-TURNER MACHINE TOOLS, designed for correct 


‘ical relationship between factor of safety and weight, are 
cone keeping production costs low for hundreds of prominent 
re- 
loa 
for 


manufacturers. In these days of deferred deliveries, too, 
it is well to know that you can obtain practically imme- 
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MOTOR SPECIFICATIONS 


Jor designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


4 of available power units offered by ELECTRICAL MANUFACTURING advertisers. 





Alternating current motors are identified in the “Current” column, by the following key: 


SINGLE PHASE MOTORS POLYPHASE INDUCTION MOTORS f—Low starting torque, low starting current. 


a 10~Gestesl Cone 13—W ound rotor (slip ring) 


4—Reactor-start 14—High cycle 
15—Synchronous 


S-Genteiienetent a—Normal torque, normal starting current. 


= (condenser) b—Normal torque, low starting current. 16—Shaded pole 
—Series 


8—Repulsion c—High torque, low starting current. SPECIAL PURPOSE MOTORS 


9—Compensated repulsion ff} ; 
10—Repulsion-start induction d—Hish slip. 17—Two-power motors 


| 11—Repulsion induction e—Low starting torque, normal starting current. 18—Torque motors (reversing-duty cycle) 












































































































































































































































VOLTAGE ... Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in ‘Low Voltage” column. 
MOUNTING ... All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 
& 
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Picture of 
a designer doing 
a field service job 
in the 
South Sea Islands 
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- MART manufacturers do their field service work in 
F their own design department. By specifying G-E 
KON-NEC-TORS wherever electrical equipment cir- 
x cuits are made and broken, they avoid future service 
—|- calls and expense and maintain goodwill for their G-6 KON-NEC-TORS . . . the simple, modern 
= switching devices, corrosion-proof... non- 
product as well. . ; 
chattering . . . overload capacity to spare 
74 G-E KON-NEC-TORS are modern mercury switches. ... flash-proof .. . dust-proof . . . trouble- 
Adaptable to the design of all kinds of electrical free .. . maintenance-free . . . provide clean, 
7 machinery, they have proved themselves safe, depend- pers make-and-break of electrical —_ 
* ; Ta : ; cuits. Whatever your needs, there’s a right 
zie able, and long-lived contact devices. Because of their si is , 
ia : ee size and type of G-E Kon-nec-tor for the job. 
=i patented construction, they may be operated millions 
of times with unvarying efficiency. For further specific 
a ie information, write to the address given below. 
NELA SPECIALTY DIVISION, LAMP DEPARTMENT 
| 
GENERAL @ ELECTRIC | 





410 Eighth St., Hoboken, N. J. 
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listed refer 
**Motors,”” in 
Classified Index 
section of this issue 
Co. 
Co. 
Inc. 


) 


onsen Mfg. 


Haydon Mfg. 
Hershey Corp'n. 
Holtzer-Cabot Elec. Co. 
Motors, 


MAN 

For complete ad- 
dresses of com- 
panies 

to 

A. C.; reversing switch on 


BG 
Victor Elec. Prods., Inc. 
Wagner Elec. Corp 


(Automatic start switch on 
Speedway Mfg. Co. 
U. Ss. Electrical hdl 


Signal Elec. Mfg. Co. 
Smith Corp., F. A. 


Heinze Electric Corp’n 
Div. of Houdaille- 
Janette Mfg. 

(Wool yarn for bearings) 
Leland Electric Co. 
Master Elec. Co. 

Ohio Elec. Mfg. Co. 
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Centrifugal Switch 


a hermostat 
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30 MACHINING OPERATIONS 
on YOUR MOTOR by using the 
“CARTRIDGE” BALL BEARING 


. Drilling Motor Housing for 
cap screws. 


2. Machining Outer Diameter 
of Cartridge. 


3. Facing Cartridge Flange. 

4. Boring Cartridge for Bearing. 

5. Facing Cartridge for Cover 
Plate. 

6. Facing Cartridge Bore for 
Bearing Abutment. 

7. Boring Cartridge for Shaft 
Clearance. 

8. Drilling and Tapping Cart- 
ridge for Cap Screws. 








9. Machining Flange of Cover 
Plate. 


10. Facing Cover Plate. 


THE CONVENTIONAL MOTOR 11. Boring Cover Plate for 
2 E A * 1 NG Shaft Clearance. 


12. Drilling Cap Screw Holes. 
13. Drilling and Tapping for 











THE MODERNIZED MOTOR 
BEARING 


Mounting the ‘‘Cartridge’’ Ball Bear- 









The conventional cartridge mounting 


ing in a motor housing requires only 
(1) boring motor end housing for bear- 
ing, (2) facing housing bore for bearing 
abutment —4 MACHINING OPERA- 
TIONS PER MOTOR, as indicated above 












using an unshielded ball bearing re- 
quires 30 (OR MORE) MACHINING 
OPERATIONS PER MOTOR, as shown 
above by the heavy black lines and 
as listed at the right. 


14. 


15. 


Grease Fittings and Drain 
Plugs. 


Threading Shaft for Lock 
Nut. 


Cutting Keyway on Shaft 
for Lock Washer. 









by the heavy black lines. 





The above comparison shows, strikingly, the SIMPLIFICATION 
OF MOTOR DESIGN AND CONSTRUCTION achievable by the use 
of the “CARTRIDGE” BALL BEARING. Not only are 30 or more 
machining operations saved, but 36 or more extra parts are 
made unnecessary. This means elimination of machined joints 
and special fitting of the extra parts— fewer variables and, 
therefore, better alignment, less chance of trouble, definitely 
improved performance, lower maintenance cost and longer life. 


Moreover, the ““CARTRIDGE”’ BALL BEARING, handled as an 
integrally-sealed unit unencumbered by any supplementary 
closure parts, provides easier and quicker assembly and disas- 
sembly; it stays clean before mounting, during assembly, or 
when removed; it assures a large and lasting grease supply, with 
convenient regreasing and inspection features; its wearless, 
highly-efficient seals protect against dirt, grease contamination 
and leakage regardless of the position of motor. 


Simplify your design and improve performance — adopt the 
ultra-modern ‘‘CARTRIDGE”’ BALL BEARING for your motors. 


Write for the Catalog. Let our engineer s work with yours. 


NORMA-HOFFMANN BEARINGS CORPORATION 


STAMFORD, CONN., U. S. A. 


MAY 1940 
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Made to standard Double-Row widths | 
WITH 100% GREATER GREASE CAPACITY 


Available in Four 
Different Series 


3600 ... with stand- 
ard outer ring. 
43600... with shoul- 
der ring in outer 
ring. 

3600-J...with 
refilling plug in 
outer ring. 


shoulder ring and 
refilling plug in 
outer ring. 






















































FOR BETTER MACHINES AND APPLIANCES 





The Whole Story of Lubricant 
Retaining Bearings... for You 


Thousands of Leading Designing Engineers are using this 
New Portfolio as a reference guide on "The Big Three” 
Bound Brook Bearings * It is a big time- and money-saver, 
contains illustrated Bulletins on COMPO, BOUND BROOK 
and NIGRUM Lubricant-Retaining Bearings, Die Lists of 
thousands of sizes with tools on hand, Installation Data 
with diagrammatical drawings, Bearing Data Sheets and 
other valuable reference data—a veritable library of valu- 
able material in a loose leaf binder. Write for your copy 
now ... and please use your business stationery. 





Compo Oil-Retain- Bound Brook Cast- Nigrum Impreg- 
ing Porous Bronze Phosphor Bronze nated Hard Wood 


The Bound Brook Engineering Service Department and 
Testing Laboratory, with a vast library of Bearing Application 
Data, invites correspondence with Designing and Production En- 
gineers, particularly on problems of remote or inaccessible bearings. 


BOUND BROOK OIL-LESS BEARING CO. 


(Est. 1883) Main Office and Plant: BOUND BROOK, NEW JERSEY 
Sales and Service: DETROIT, MICHIGAN and LOS ANGELES, CAL. 


FOR BETTER MACHINES AND APPLIANCES 








PLANNING PRODUCT LIFE 


(Continued from p. 98) 
of 200 “high heat hours” per year, then a life test of 
4000 hours under abnormal conditions is more than 
equal to twenty years normal service. Yet the test 
work on heaters is extended far beyond this figure in 
the constant search for better materials and improved 
processes. 

The life tests of switches, thermostatic controls, and 
all electrical accessories, when continued to a break- 
down, will show a performance of several hundred thou- 
sand cycles. Such tests are equivalent to a life of from 
20 to 30 years under extreme service conditions. It is 
not the purpose of the design and test engineer to dem- 
onstrate a possible 20 or 30 year life in equipment but 
instead to definitely prove the quality of design and 
materials. This may be the slow and hard way, but 
it is by such means that constructive progress has been 
made in the industry. 


WHAT DETERMINES THE LIFE OF A PRODUCT 


HERE are a number of influences that determine 
the life of the product that might be listed as 
follows: 

1—Design and quality of the merchandise. The best 
guarantee the public can obtain is the purchase of 
equipment from those manufacturers who, by research 
engineering development and modern manufacturing 
equipment, can produce the most efficient and the most 
reliable merchandise. 

2.—Intelligent use and care of equipment in the serv- 
ice of purchasers. 

3—Purchase of domestic electrical equipment that 
has adequate capacity to fulfill the “peak load” of do- 
mestic service. 

It is unfair to expect efficient and satisfactory per- 
formance from a refrigerator that is being grossly 
overloaded and overworked far beyond the capacity 
for which it is designed. The same reasoning applies 
to electric cooking equipment. A sandwich grill and a 
four-cup percolator cannot be expected to fulfill the 
entire cooking requirements of a family of eight people. 
An electric range would. 

In the early days of electric water heater develop- 
ment, a great many heaters were grossly overloaded 
and thereby unsatisfactory due to insufficient tank ca- 
pacity. This complaint is now almost eliminated due 
to the strong constructive educational work of the utili- 
ties, manufacturers, and dealers. This has resulted in 
greater customer satisfaction, more efficient operation, 
and longer life. 

How long should an electric water heater last? From 
our experience, this depends more on the tank than on 
the electric element or the thermostatic control. Due 
to the many and varied sources of water supply with 
varying water analyses and consequent degrees of cor- 
rosiveness, the period of life is determined by the tank. 
Under normal water and service conditions a life of 
from 10 to 15 years can be expected from a quality 
galvanized tank. 

Concerning the life of the electric range, we have 
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REFLECTIONS... 


Like a mirror, these highly polished 
steel surfaces reflect the quality of 
workmanship in this mold. 


And surface finish is important in 
a mold for it determines to a large 
extent the finish imparted to the 
molded piece. A well designed, care- 
fully made mold is an exceedingly 
strong factor in the economical pro- 
duction of fine plastic molded parts. 


Our reputation and facilities for 
n on ' producing good molds and plastic 


Due molded parts is unsurpassed. 
with oo : iri 

We invite your inquiries. 
cor- ; 
ank. 


«| CHICAGO MOLDED PRODUCTS CORP. 
me ff 1024 N. KOLMAR AVE. CHICAGO, ILLINOIS 
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Bridgeport’s New Rolling Mill. Illustrating tandem four high 





rolling equipment. 


BRIDGEPORT’S NEW 
PHOSPHOR BRONZE 


FINER QUALITY—LIVELIER 


Phosphor Bronze is one of the most difficult 
alloys to manufacture because it is very 
sensitive. When properly made, however, 
it possesses remarkable, lasting, spring 
qualities so necessary in spring clips and 
electrical switch parts. 

Bridgeport’s superior casting, annealing 
and rolling facilities and better control have 
resulted in the production of a better Phos- 
phor Bronze that is exceptionally uniform, 
tougher and livelier. 


Try it on the job that needs improvement! 


BRIDGEPORT BRASS 


RAs BRIDGEPORT 


” 


BRASS 





COMPANY 
BRIDGEPORT, CONN.+ ESTABLISHED 1865 


some definite consumer opinions established in a recent 
survey made by one of our leading domestic institutes : 

“In the summary, the national average clearly shows 
that 37.9 per cent of the women who replied to the 
questionnaire had ranges 3 years of age or less; 18.6 
per cent had ranges from 4 to 5 years old; 20.9 per cent 
were from 6 to 10 years old; and 22.2 per cent had 
ranges over 10 years old. A few had ranges over 20 
years old. 

“A review of the various reports showed that many 
people who have electric ranges that are in the neigh- 
borhood of 10 years old or more are very eager to pur- 
chase new models.” 

The electric range that is still being used after 20 
years of service—and there are still many—too many— 
is definitely a piece of obsolete equipment and, as such, 
remains a challenge to the ability of the range sales- 
man to prove its obsolescence. 

The designers and manufacturers of electric ranges 
have introduced so many conveniences and improve- 
ments in the past five or six years that the electric 
range that is 10 years old is outmoded today. There 
is no doubt that a 10 year old range will continue to 


| perform as well as a 1930 model can be expected, but 


an intelligent analysis of the improvements that have 
been made, with the proper interpretation to the owner 
of the 10 year old model would show that money and 
time can be saved with a new range. Exactly the same 
reasoning can be applied to the third major piece of 
home equipment—the electric refrigerator. 

Regarding the life of the smaller electrical table ap- 
pliances—waffle irons, toasters, sandwich grills, perco- 
lators, etc—we find that their cycle of life is more 
affected by changes in styling and convenience than any 
other reason. 


AS TO WHETHER USED OR UNUSED 


HESE electrical appliances, carefully stored out of 

reach in the top shelf of the kitchen or hallway 
closet, will last until the national debt is paid. In nor- 
mal use, with intelligent care, the small electrical table 
appliances with relatively small numbers of operating 
hours per year should give good service for ten to 
twelve years, allowing for minor adjustments, such as 
the replacement of fuses and an occasional cord set. 

From the foregoing general conclusions, it would ap- 
pear that with the rapid progress that is being made 
in the industry, the question is not so much “how long 
should a product last?’ but how long can the consumer 
afford to keep electric domestic equipment that lacks 
the new efficiencies, the new conveniences and the style 
appeal of the modern equipment. 

The consumer has a right to expect good service and 
satisfactory performance from quality merchandise. 
The reliable manufacturer accepts this responsibility 
and as definite evidence of good faith continues to pour 
tremendous sums of money into research, engineering 
development, factory equipment and production tools 
built with precision accuracy. All of this to produce 
the highest quality of merchandise at the lowest possible 
cost, so that the full benefits of electricity will be ex- 
tended to more and more American homes. 

It is upon such things that American industry is built. 
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| ap- 
nade ERFECT balance and precise structural uniformity are the 


long inherent attributes in TORRINGTON Fans and Blower 


is Wheels which produce the smooth, quiet PERFORMANCE 
style which the public demands. Correctly designed by experi- 
and ! enced engineers, they are efficient. Tested in our own labora- 
a, | tory, all ratings are guaranteed. Consult TORRINGTON 


pour for trustworthy advice on fan problems. Blower Wheels 


ring : 3” to 16” diameters, either single or double inlet. Propeller 
tools 


ines Fan Blades 3” to 48” diameters in a variety of pitches. 


sible 
» eX- 


built. 


The lorrington Mig. Co. Torri ngton 
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FACILITIES Three and one half acres . 
plant... productive capacity which is easily and quickly 
adjusted to each individual manufacturer's needs. 





sources and capable of assuming responsibilities . . 
RUMOR UA UC CU uu Ue ee ae 


21500 ST. CLAIR AVE. 


eR 
aR and dependable 


DIE-CASTING 


SERVICE 


Mes mi sass it) 13 
ON YOUR NEXT JOB! 


vias 0) MME ett LT eC ue Ue 
from high pressure machines utilizing the newest and 
best methods of today ... 


eure Mat Me ee or 
trimming, machining and polishing departments . 
ordinated into a single service unit by an efficient engineer- 
TCLs 
Castings may be furnished completely finished and 
ready for use . . . chrome-plated, painted, etc., etc. 


ORGANIZATION Backed by ample financial re- 
Merits) 


From front office to shipping room, here is a well-organized 
and smoothly-functioning die-casting service organization. 


PERFORMANCE Many outstanding companies are 
our satisfied customers . . . none are our pets. All jobs are 
given the same uniform, expert and prompt attention. MES 
are proud of those whom we serve . 
endorsement of our performance. 


Let our engineers give costs of aluminum 
er zinc high-pressure die-castings and 
compare them with costs of forgings, 
stampings or sand castings. Write to- 
day or send product engineering prints. 


PRESSURE CASTINGS, INC. 


Zinc and Aluminum Alloys 


OA oe 


Cc. H. FOSTER, BOARD CHAIRMAN 
GEO. H. RALLS, PRESIDENT 


FRANK WEBSTER, FACTORY MANAGER 


JOE OBERMAYER, CHIEF ENGINEER 


Pete eB 


GREATER TENSILE STRENGTH 
LOWER POLISHING COSTS 
THINNER WALL SECTIONS 
POROSITY A NEGLIGIBLE FACTOR 


.. a most modern 


Mem immu 


CLEVELAND, OHIO 





QUIETER PRODUCTS 


(Continued from p. 79) 


in several forms. One type of felt, for example, con- 
taining 45 per cent kapok fiber, 30 per cent cotton, and 
25 per cent wool, has a noise reduction coefficient 
ranging up to 64 per cent. It is manufactured in rolls 
approximately 24 yards long and 72 in. wide, in thick- 
nesses varying from % to one inch. This material, 
which contains a flame-proofing agent, may be cut to 
any desired shape and glued in place as a panel. It 
may also be held between an inner and outer wall in 
slight compression, or it may be affixed to one or both 
sides of a spacer for applications where it is desired 
to separate two walls or panels, which have consider- 
able space between them, by an anti-drumming agency. 
This type of felt does not absorb moisture readily, 
since the kapok fibers dispersed throughout the mate- 
rial have a very low tendency towards such absorption. 

Several types of insulating materials are furnished 
in the form of porous, sound-absorbent blocks. Cork 
blocks, ranging in thickness from 1% to 134 in., are 
available in standard units which vary in size from 
6 by 12 in. to 24 x 24 in. These weigh about 0.6 Ib. 
per sq. ft. per in. thickness, and have a noise reduction 
coefficient ranging from 45 to 55 per cent They are 
tough, resilient and sufficiently flexible to be bent over 
slight curves and can be easily installed over any rigid, 
level surface either by cementing or by mechanical 
means. 

Wood fiber is available in thicknesses ranging from 
'% to one inch. One form, made from the fibers of 
long-leafed yellow pine, has a noise reduction coeffi- 
cient which varies from 40 to 50 per cent. This mate- 
rial weighs about 0.75 Ib. per sq. ft. per half inch thick- 
ness, and has sufficient structural strength to hold 
standard sized units true and rigid after installation. 
Another form of wood fiber, made by a unit felting 
process, is available in standard 12 x 12 in. units, and 
has a noise reduction coefficient of 70 per cent. 

Sound absorbent blocks, fabricated from fireproof, 
mineral filaments which are spun or drawn from a 


(CORRUGATED fiber insulation for refrigerators (A) 

may serve both as a thermal insulation and sound 
deadening material. Cellular fiber insulation (B) 
applied to oil burner housing in similar capacity. 
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GENERAL PLATE SILVER LAMINATED CONTACTS 
in Raw Materials or in Fabricated Parts 


No matter how you want your electrical contacts—in 
strips, coils, wires, buttons or complete units,made to 
your specifications—General Plate will serve them to 
you at Jow cost. Being laminated—a silver contact sur- 
face,solidly fused to an alloy base—General Plate con- 
tacts are less expensive than solid silver contacts. And 
being fused under tons of pressure, General Plate con- 
tacts are harder and more serviceable. 


Let General Plate quote on any of your electrical con- 
tact requirements. Or, if you have a special contact 


problem, let General Plate engineers help you find the 
logical solution. Write. 


Truflex Thermostatic Bimetal 


General Plate manufactures Truflex Thermostatic 
Bi-metal in a complete list of combinations large enough 
to meet all requirements in temperature range, elec- 


trical resistance, size, shape and cost. Available in 
sheets, strips, coils or fabricated parts, this metal is 
consistently uniform and has the closest possible tol- 
erances—results of General Plate’s high precision- 
manufacturing process. 





General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts —Solid and rolled plated precious metals in all forms—Truflex Thermostatic Bimetals. 


34 FOREST STREET, ATTLESSCRE, 


MAY 1940 


109 


MASSACHUSETTS 






















































Motor Drive Unit 


OPERATED WITH INSTANT, CONVENIENT 
CONTROL AND BELT DRIVE SMOOTHNESS 


i The Cullman Drive is an individual Ek ctric Motor 
Unit designed to eliminate covntershaft and overhead 
belting arrangements formerly used to drive Cone Pulley 
Machines. 


It increases machine efficiency 25°. Any lathe, shaper, 
milling machine, screw machine, or punch press can be 
modernized at surprisingly low cost by the installation of 
the Cullman Drive. It is simple in constructior, efficient 
in operation and built for long service. Made in sizes 
for motors ranging from 14 to 714 H.P. 


A 60-day FREE TRIAL, without obligation, will convince 
you of the value of Cullman Drives. 


Write today for full information regarding this 
remarkable Motor Drive Unit now used by many leading 
companies. 


CULLMAN WHEEL CO. 


1328 Altgeld St. CHICAGO, ILL. 








completely non-combustible base, are furnished in sev- 
eral standard and special shapes, and have a sound 


reduction coefficient ranging from 60 to 75 per cent. 
Mineral wool, sound absorbent pads, supported within 
perforated metal units on crimped wire mesh, or on 
miniature channels, are available in 12 x 24 in. sizes. 
These pads are completely covered with a flameproof 
wrapping and have a noise reduction coefficient of 85 


per cent. 


Insulating blankets made 


sound absorbing properties. 


to the desired thickness or density. 


from glass wool, at a 
density of 3 lb. per cu. ft. or more, possess excellent 


They are covered on one 
or both sides with paper, cloth, or wire mesh, and 
chain-stitched length-wise in order to compress the wool 


The coverings 


assist the insulation in withstanding extreme vibration 
and also facilitate installation in such products as re- 
frigerators, etc., where the casing must be slipped over 
the insulation without tearing it or disturbing its posi- 
tion. The glass fibers are lightly coated with a suit- 
able lubricant to improve their manufacturing and 
handling properties, and are resistant to weathering, 
high temperatures, and all acids likely to be encoun- 


tered in service. 


The noise reduction coefficient for 


these blankets range from 60 to 90 per cent. 
Methods of installation vary with each application. 
In general, blankets in a horizontal position require no 


particular support. 


Under vibration, they tend to fluff 


up or expand so far as the covering will permit, and 
When placed in a vertical position in a 
panel or side wall, they are commonly secured at both 
the top and bottom, attachment being made wherever 


thus fill voids. 


possible at the stitching points. 


Fastening in this man- 


ner is more important where the panels hang in air 
spaces without friction against the enclosing walls than 
where they are enclosed securely in panels having no 
In the latter case, side-wall friction 
plus the substantial self-supporting character of the 
blankets generally makes further attachment unneces- 


extra air space. 


sary for most applications. 


Sound resulting from the vibration of metal panels 
may also be dampened by spraying the metal with an 
asphalt emulsion to form a film which may run from 


YZ to in. thickness. 


Some emulsions contain a gran- 


ular filler to increase their sound deadening properties. 
One type, for example, consists of a mixture of 
asphalt emulsion, ground cork and asbestos. Asphalt 
saturated felt, adhered to the metal panels by means 
of an asphalt emulsion adhesive, is also effective in such 


product service. 


Among those organizations active in 
sound and vibration absorbing materials, and including those 
which co-operated in the gathering of material for this dis- 
cussion are: American Felt, 
Celotex, E. I. duPont de Nemours, Felters, Flintkote, B. F. 
Goodrich, Goodyear Tire 
Inland Mfg. Div. of General Motors, Johns-Manville, Lord 


Mfg., Mundet 


Morse Chain, 


Rubber. 


& Rubber, 


Flexible Coupling, Medart, 
Philadelphia Gear Works, Richardson, 
Power Transmission, Torrington Mfg. and T. B. Wood's Sons. 


the 


manufacture of 


Armstrong Cork, Booth Felt, 


Hinde & Dauch, 


Cork, Owens-Corning-Fiberglas, Raybestos- 
Manhattan, Thiokol, U. S. Gypsum, U. S. Rubber, Western 
Felt Works and Western 
sented in the field of flexible couplings containing flexible, non- 
metallic materials are: Boston Gear Works, Central Die Cast- 
ings & Mfg., Certified Flexible Couplings, Charles Bond, Con- 
gress Tool & Die, Crocker-Wheeler Electric Mfg., Gordon 
Engineering, Guardian Utilities, Henry Engineering, Hilliard, 
Link Belt, Lord Mfg., Lovejoy 


Correspondingly repre- 
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of With so much depending upon the selection of the 

alt one right resistor for any job, the importance of having 

ans a single, specialized source of supply for all of the 


uch many fixed and variable resistance types becomes 
plainly evident. You gain full benefit of IRC’s many 


” years of experience in supplying the right resistors—in 


nose 


dis- the right shapes—with the right terminals— protected 
‘elt, by the right coatings—and selected with a full under- 
a5 standing of the specific problems involved. Above all, 
ord you are assured of dependability—the natural result 
tos- : of years of intense specialization on the develop- 
ria ment and production of quality resistance units only. Makers of Resistance Units of 
pre- More Types, in More Shapes, 
1on- for More Applications Than 
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eee When Parker-Kalon’s Quality-Control 


Laboratory guarantees fastening devices 


box can “gum-up” assembly work 
. waste time, boost costs, fail to 
make satisfactory fastenings. That’s 
why thousands of plants specify 
Parker-Kalon and avoid all troubles 
caused by the “Doubtful Few.” 
Parker-Kalon Fastening Devices 
are made to standards that per- 
mit no “Doubtful Few” .. . standards 
that could only be attained when 
Parker-Kalon established a $250,000 


— a few imperfect screws in a 


Quality-Control Laboratory. With- 
out counterpart in the industry, this 
laboratory applies a unique scien- 
tific control-routine to insure that 
Parker-Kalon Fastening Devices 
always work right and hold tight. 

It pays to buy Hardened Self- 
tapping Screws, Socket Screws and 
other fastening devices that are 
made in the most modern plant in 
the screw industry. Parker-Kalon 
Corp., 198-200 Varick St., New York. 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 


Qubt7- PARKER-KALON 
Fastening Devices 


COSTS NO MORE to get 
this Parker-Kalon Quality-Control 
_ Guarantee with every box of.... 


TTT 


Hardened Self-tapping Screws 
Types, sizes, head-styles for every 
assembly of metal or plastics 


a new high standard 
: of quality 


ca 


Wing Nuts-Cap Nuts-Thumb Screws 
Cold-forged . . Neater, Stronger 
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HEATING ELEMENT DESIGN 


(Continued from p. 74) 


A summary of the different steps in arriving at the 
cold resistance would then be as follows: 

1. Estimate the desired wattage. 

2. Decide on the operating voltage and current. 

3. Estimate the operating temperature of the heating 
element. 

4. Decide on the grade of alloy to be used. 

5. Calculate the necessary hot resistance 

voltage” 


watts 


Rot = 


6. Use Figure I to determine the per cent allowance 
from cold to hot. 

7. Calculate a cold resistance which will rise to the 
desired hot resistance when operated in the device. 

Table III will be useful in deciding if a coil will fit 
into a given length of space. This table is calculated 
for grade “A” wire, having a resistivity of 650 ohms 
per c.m.f., but it may be applied to either “C” or “D” 
grades without affecting its practical usefulness. It 
shows the cold ohms and lineal feet of wire to one inch 
of coil, close wound on various sizes of arbor and 
for various sizes of wire (approximate for “C” and 
“D” grades). Any coil should be stretched, but the 
amount of stretch may be anywhere from 1% to 4 
times the original length. There are cases when it is 
questionable whether a coil can be placed in the avail- 
able space. 

Table III will be used about as follows. Suppose a 
coil is needed which will have a cold resistance of 20 
ohms and that it is to be wound on a %o in. arbor 
Preliminary estimates have indicated that 20 gauge wire 
should be used. Now, Table III shows that 20 gauge 
wire on a %po in. arbor will produce a coil having 1.04 
ohms per in. when close wound. Therefore, a 20 ohm 
coil will be about 20 in. long. The designer must now 
decide if the coil can be gotten into the available space 
after it has been stretched. If not, then he must in- 


TEMPERATURE-RESISTANCE FACTORS 
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temperatures. 
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SECURE FASTENINGS 
ASSURE SAFE FLIGHT 


.. NO “DOUBTFUL” SCREWS HERE! 


For clamp-tight bonds, CONSOLIDATED 
AIRCRAFT calls on Parker-Kalon 
Self-tapping Screws 


HE PRODUCT you make may not be airplanes, 

but the same moral holds true... don’t take 
chances on “doubtful” screws! You know the 
kind— screws that are hard to start, that break, 
strip, or cannot draw up tight. In your work, 
where much depends on secure fastenings, you 
simply cannot afford to use such screws. 

You don’t have these worries when Parker- 
Kalon Self-tapping Screws go on the job. For the 
quality of each PaskseTalon Screw is uniformly 
high...a quality maintained by Parker-Kalon’s 
$250,000 Laboratory and backed by over 25 years” 
experience in screw manufacture. This is your 
guarantee that every Parker-Kalon Screw will 
work right every time. Parker-Kalon Corpora- 
tion, 198-200 Varick Street, New York, N.Y. 


TYPES, SIZES, HEAD-STYLES 


FOR EVERY ASSEMBLY OF 
METAL OR PLASTICS 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 


PARKER-KALON 


ae 
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FOR PERMANENCY AND QUALITY IN 
SOLDERLESS AND SOLDERING LUGS 


No special tools required with these handy lugs. Made 
* of seamless pure electrolytic copper, with heavy brass 

checkproof shells that reduce heating substantially. Full 
diameter contact for maximum size wire; hexagon head screws. 
Current carrying capacity evenly distributed from wire to lug; 
no metal cut away to reduce capacity. For all around applica- 
tions in machines, appliances and equipment where connections 
must stay connected through years of hard service . . . or be dis- 


connected in a jiffy. Note the two popular Dante types 
illustrated: 


TITEGRIP SOLDERLESS LUGS 
ONE HOLE TYPE 


Available in ratings from 35 amp. to 1050 
amp., for wire sizes of from 8 to 2,000,000 
circ. mil. Made in single hole, two hole, 
center formed, angle, square or round end. 
Samples and quotations will be sent 
promptly on request. Here are specifica- 
tions on some of the smaller sizes: 


Am- Wire Wst. 

peres Sizes PerM Length 
35 8to10 11. «1-1/32 
70 4to6 31 + 1-13/32 

125 2to1/0 70 1-13/16 


225 2/O0to 149 2-3/8 
4/0 





UL SOLDERLESS LUGS 
SINGLE HOLE TYPE 


Available in the same ratings as the Titegrip 
Solderless Lugs, described above. Notice 
the slip-proof gripper that assures permanent 
full contact at all times. Also made in single 
hole, two hole, center formed, angle, and 
round end, common in size with solder lugs. 
Specifications of smaller sizes are as follows: 


Am- Wire Wst. 
peres Sizes PerM Length 


35 8to10 11 1-1/32 
70 4to6 40 1-13/32 


2/0 TO 125 2to1/O0 70 1-13/16 
250 MCM 250 2/Oto 250 2-5/8 
250,000 
cM 


APPROVED UNDERWRITERS' 
LABORATORIES NEW STAND- 
ARDS, EFFECTIVE MAY 1st. 


FREE—Samples of these and other Dante Solderless and 
Soldering Lugs will be sent on request without obligation. Try 
them and see why Dante Lugs are being specified everywhere. 


DANTE ELECTRIC 


MANUFACTURING CO. 


BANTAM, CONNECTICUT 








vestigate the possibilities of using a shorter coil made 
from a smaller wire or perhaps using the 20 gauge wire 
on a slightly larger arbor. 

By increasing the size of arbor it is possible to crowd 
more wire into a given length of coil. The best propor- 
tioned coil will have a ratio of arbor diameter to wire 
diameter of about 5. Such a coil can be made at high 
arbor speeds and will usually cause no trouble due to 
unevenness. This ratio may be increased up to 10, but 
beyond that ratio the coil becomes very “limp” and dif- 
ficult to wind. The least irregularity in the tension or 
guides will result in an uneven coil. Regardless of the 
ratio of “arbor to wire,” it will pay to set up a smooth 
running “take-off” so that the spool turns freely, and to 
provide a friction brake to avoid over-running of the 
spool when the arbor is stopped. If the coil is made on 
an arbor, it is convenient to pass the wire between two 
leather pads bolted together. When the coil is finished 
the wire is cut at a point between the arbor and the 
leather pad, and the end is never allowed to “fly loose” 
to become an awkward factor. 

Table IV has been prepared to show the number of 
feet of wire for elements drawing various amounts 
of power. The table is laid out for grade “A” wire, 
but factors are shown so that the resistances and lengths 
of “C” and “D” grades may be found quickly. The 
table is calculated for 110 and 220 volts, but a factor 
is given so that the length of wire may be adjusted to 
suit odd voltages. 


SOME CUT-AND-TRY INEVITABLE 


O ONE can say what is the proper size for a 

given element. Table IV gives the length for five 
optional sizes of wire. The middle one is most apt 
to be suitable, but if there is any doubt, the next 
heavier should be tried. If the heavier wire can be 
accommodated in the space available, it will probably 
make a more durable heating element. 

For experimental work or for preliminary design it 
is best to work entirely with grade “A” wire. Not until 
a design has been perfected and the operating tempera- 
ture is actually known, is it advisable to try out the 
lower grades of wire. 





DESIGNING -IN MAGNET COILS 


(Continued from p. 87) 





initial time-rate of said rise is 0.86 deg. C. per min. 
which, from the copper data given above, could be ob- 
tained with 2.6 watts per pound of copper. Data from 
an actual test of a small coil are plotted in Fig. 7. This 
rule is approximate to the extent that the resistance of 
the coil changes with temperature variations, whence 
the ampere-turn gradient, current density, and i*R 
power input to the copper are greater in direct-current 
coils at a lower than at a higher temperature for con- 
stant iR impressed voltage. 

Intermittently operating coils alternately heat and 
cool. Such coils may tend to heat quickly and retain 
much of the heat by the time they are again energized. 
It is advisable to design such coils for continuous serv- 
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EGYPTIAN 


ZINC CHROMATE PRIMER 
é Especially suitable for application 

to on all types of ELECTRICAL EQUIPMENT 

e An excellent rust-inhibiting undercoat. 

e Spray, dip, brush or roller coat application. 


e Dries rapidly at room temperature to take 
lacquer or High Bake N-F-R. 


e May beused in multi-coat single bake systems, 
saving costs, time and baking operations. 


e Fills and bridges minor imperfections in 
metal surfaces to a marked degree. 


e Lays smooth and has excellent spreading 
capacity. 
e For exterior and interior use. 


Ath Jor further details 


THE EGYPTIAN LACQUER MANUFACTURING CO. 


ROCKEFELLER CENTER 
NEW YORK 
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OPERATION 


. . . Here’s where dependable PILOT Shaded Pole 
Motors really prove their superiority! H.P. ratings— 
1/300th to 1/15th. Write for literature today. 


FLA. — CORP. Wisc aN st. See, N.Y. 





Sales Siisicaiiaeiitiiied Few Select 
Territories Still Open. Write Today 


For TIGHT FASTENINGS 
eeeMechanical and Electrical 





THE NUT WITH THE RESILIENT LOCKING COLLAR 
Many types... All sizes... All thread systems... Any material 


@ Write for 56-page Catalog explaining 
the Elastic Stop principle and listing 
more than 700 standard nuts available. 





ELASTIC STOP NUT CORPORATION 
ELIZABETH, NEW ae 


|) Sal OGKING' 


a NEWARK AVENUE ° 
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ice in cases where they may possibly remain in circuit 
for longer periods than estimated, especially where 
shut-downs cannot be tolerated. 

Advantage Of The Assumed Cooling Surface S..— 
Referring to Fig. 1, the ratio of the coil-volume to the 
cooling surface is numerically equal to one-half the coil- 
wall thickness. Thus if the coil-wall thickness is 1 
in., the coil-volume in cu. in. is equal to one-half the 
cooling surface in sq. in. If experience has shown that 
a coil safely will withstand 0.2 watt per sq. in. of this 
cooling surface S,, then 0.4 watt per cu. in. of coil- 
volume safely may be applied to the coil. If the space 
factor is 0.6, or 60 per cent., then 0.4 watt safely may be 
applied to each 0.6 cu. in., or to each 0.19 lb., of copper, 
or 2.1 watts per pound of copper, thus making the 
initial time-rate of temperature rise 0.7 deg. C per min. 
as a base calculation. 

Direct And Alternating Current Coils.—Dc. coils 
must be employed wherever purely portative properties 
of electromagnets are required, as in magnetic chucks, 
and they also may be used where de. is available, as 
where motor-generator sets are used in connection with 
de. drives and control, but because of the almost univer- 
sal use of ac. supply, corresponding electromagnets are 
extensively employed. 

In a de. shunt coil with constant impressed voltage, 
the current strength is dependent only upon the coil’s 
resistance when work is not being performed. Because 
the iron losses of direct-current electromagnets usually 
are inappreciable, whence the iron may be fairly cool 
with respect to the coil, heat may flow from the inner 
surface of a coil to the core or other parts of an electro- 
magnetic system. Short-circuited turns, solid cores or 
plungers, and closed brass or other conducting tubes 
within the core-hole tend to make a dc. electromagnet 
slow-acting. 

In an ac. shunt coil with constant impressed voltage, 
the current strength largely is dependent upon the re- 
actance rather than upon the coil’s resistance which 
merely determines the operating temperature. Because 
of iron losses, more ampere-turns are required in ac. 
coils than in de. coils. The temperature of the iron due 
to these losses may prevent heat from flowing from 
the coil to the iron. Short-circuited turns (except in 
shading coils), closed metal tubes, etc., never can be 
permitted in ac. electromagnets because of transformer 
action. These electromagnets inherently are quick- 
acting regardless of secondary currents, hence are 
highly adapted to production machines. 

Shading coils also require careful attention in design. 
A common trouble is breakage with consequent noisy 
operation. 


CO-OPERATIVE COIL SPECIFICATIONS 


T IS a mistake to design a machine or an electro- 

magnetic apparatus and then ask a coil manufacturer 
to meet the conditions in the specific case, as too often 
has been done. It may not be possible to meet the 
requirements at all, or an unsatisfactory, trouble-caus- 
ing coil may result. The proper way is to start with 
the coil as the basis after the preliminary design is 
completed and make the electromagnetic apparatus and 
any machine in which it is to be built-in fit the coil. 
Attention to small details is as essential in the design 
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} QUALITY 
of a product 
depends upon 


| the quality of 
its parts 


NE tiny part — poor in quality — can 
spoil an otherwise perfect product. 
That is why the springs you choose, as 





simple as they may be, must match the 
high standard of quality of the other parts 
you assemble in your product. Accurate 
offers you those springs. One of our 
proudest accomplishments is a reputation 
for quality. We have built it over a period 
of years by supplying industry with the 
finest springs it is possible to make. We 
want you to have the advantage of 
Accurate quality — reliability and service. 
Whatever your requirements may be: com- 
pression, extension and torsion springs; 
wire forms and stampings; let us go over 


them with you. 


Ask for the new Accurate Handbook 


3817 W. Lake Street Chicago, Ill. 

















and construction of coils as that of any machine or 
apparatus embodying coils, which may be given a poor 
reputation by an improperly designed and constructed 
coil forming a part of it. 

It also is most important that well designed and con- 
structed coils be properly repaired when they fail after 
many years of service. <A repaired coil should be as 
good as a new coil, even if it has to be rebuilt. Rush 
jobs are not conducive to long life in repaired coils. 
As much time should be permitted for repair in a good 
repair shop as was required for its original construc- 
tion and perhaps even a little more. 





ADJUSTABLE SPEED MOTORS 


(Continued from p. 89) 





tion of the motor. This motor is shunt-wound and the 
fields are at all times excited at a constant flux value. 
The armature, together with its commutator and brush 
rigging, is mounted on a sliding sleeve which permits it 
to be moved in and out of the magnetic field. When in 
its slowest speed position the armature is in the center 
of the field, thus receiving its greatest turning effect or 
torque and is then running at normal speed. By the 
operation of a conveniently located handwheel the arma- 
ture is then gradually slid along its axis until it is nearly 
drawn out of the magnetic field. As this movement 
progresses it becomes less and less affected by the field 
so that, at the end of its travel, but little of it remains 
in the field, its torque is then the lowest and its speed 
the highest. 

In results, the effect of thus withdrawing the arma- 
ture from its field is the same as that produced elec- 
trically by weakening the field. Since the speed varies 
inversely with the strength of the field, the motor has 
the characteristic of practically constant horsepower 
throughout the entire speed range which may be as 
great as 10 to 1. 


SPEED ADJUSTMENTS FIXED 


ECHANICALLY the motor does resemble the 

conventional shunt-wound motor and as no lateral 
movement of the driving shaft is involved in shifting 
of the armature, any gears, belts or other drive devices 
are in no way disturbed when speed adjustment is made. 
Starting and stopping is accomplished by the use of 
either a manual or a magnetic starter. After the arma- 
ture has been adjusted for any desired speed the motor 
may be stopped and when restarted will at once come 
up to the speed for which it is adjusted without any 
further attention by the operator. 

Among those manufacturers active in the production 
of adjustable-speed motors, and controls, including 
those which co-operated in the gathering of material 
for this discussion are: Allen-Bradley, Allis-Chalmers 
Mfg., Bodine Electric, Crocker-Wheeler Electric & 
Mfg., Cutler-Hammer, Dumore, Electric Specialty, 
Fairbanks-Morse, General Electric, Holtzer-Cabot 
Electric, Janette Manufacturing, Leland Electric, Louis 
Allis, Reliance Electric & Engineering, Star Electric 
Motor, U. S. Electrical Motors, Wagner Electric, and 
Westinghouse Electric & Mfg. 
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Not Just Random “Samples? — But Every 
Fafnir Ball Bearing Destined For Use In 
Electric Motors Goes Before This Microphone! 


the ; gs a 
ve —_ FOR YOUR SAKE, and regardless of the care taken in its manufacture, 
rush é el Baal nl , . ; 
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FOR OUR SAKE, we want as many of these bearings as possible to pass 


this final, uncompromising test. So we take extra care throughout their 


peed manufacture. Right from the start, these bearings are made under 
‘ma- 
elec- 
Aries 


closer supervision by selected operators. Balls are chosen with care; 


races are specially polished. Integral parts of each bearing are carefully 
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matched up, and finished bearings are checked for uniformity and 
consistent torque — important in eliminating vibration. Each is packed 


with just the right lubricant, quantity-controlled to the fraction of a 
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gram. Extra cleanliness-precautions are taken throughout. 
The electric motor manufacturer who standardizes on Fafnirs is 


protected — not only against bearing noise, but also against the other 


rma- noises that result from it; i.e., the resonance of neighboring parts. 
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shields. Why not slash your motor rejections with bearings that are 


proved quiet? The Fafnir Bearing Company, New Britain, Conn. 
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Let us quote on 


| YOUR SPECIFICATIONS 


@ The importance of good insulated wire in electrical 
manufacture cannot be over-rated, It's one of the decisive 
factors in the upward trend of sales charts and business 
indexes, today. Well aware of this, designers and engi- 
neers everywhere are specifying Holyoke, the insulated 
wire that always ‘comes through’. 





Underwriter’s Approved High Heat Resist- 
ing Rubber Covered Wire. Will withstand 
temperature of 70° C. 


If you are one that refuses to gamble with potential sales 
and profits, write Holyoke Wire on your memo pad, and 
underscore it! You'll know your product is ‘right’. 





Asbestos Covered AC—DC 
Resistance Wire Resistance Cords 
e « 


Rubber Insulated and Gutta Percha Insulated 
other types Cords and and other types free 
Cables for Radio & stripping Hook-up 
Specialty purposes Wires 

ie 


Annunciator, Office & Thermostat Wires 
Rubber Sheathed Microphone Cables 
Insulated Antenna & Aerial Wires 
Heat Resistant Rubber Covered Wires 
Fixture Wires and Flexible Cords 
Flat Tinned Copper Sleeving 
Transmission Wires 


Samples and quotations upon request 


~ HOLYOKE 
WIRE & CABLE CORP. 


710 MAIN STREET HOLYOKE, MASS. 


HOLYOKE WIRE & CABLE CORP. 
| Holyoke, Mass. 


Please send, without cost or obligation to us, samples and quotations on 
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INVENTIONS EXHIBIT BACKED BY INDUSTRY 


Sponsored by the U. S. Patent Law Sesquicentennial Com- 
mittee as part of the celebration commemorating the 150th 
anniversary of the date on which George Washington signed 
the first national patent legislation, a Parade of Inventions 
exhibit was held in the Department of Commerce auditorium, 
Washington, D. C., April 8 to 14. Among the numerous in- 
dustry exhibits were displays of outstanding electrical inventions 
presented through the cooperative efforts of the electrical di- 
vision of the Bureau of Foreign and Domestic Commerce and 
of the National Electrical Manufacturers Association. 

As evidence of the progress made in the inventions from 
the day of their creation to the present, displays traced the 
historical development of such modern conveniences as the 
electric shaver, dial telephone, incandscent lamp, electric fans, 
roasters, toasters, ranges and refrigerators. Also on view was 
an original ac. motor placed beside the latest type of induc- 
tion motor; early voice and photograph recorders and trans- 
mitters, pyrometers, potentiometers, power transformers, 
welders, etc., were shown with their present-day counterparts. 

Stating his opinion on the relation of patents to the electrical 
manufacturing industry, C. E. Swartzbaugh, president of Nema, 
said: “Patent protection provides small companies with their 
only means of safeguarding new developments until they gain 
a foothold . . . Through American history patent protection 
has enabled new enterprises to spring forth and small com- 
panies to grow in size and importance. This is a branch of 
the government which is essential to industrial progress.” He 
added further, “The real beneficiary of the patent system is the 
consumer who enjoys the new products and the reduced prices 
which result from patented inventions and discoveries. The 
average American family has electrical aids to modern living 
equivalent to the services of 22 slaves.” 


NEW SOUND RECORDING SYSTEM DEVELOPED 


Stereophonic recording, a new technique which not only records 
and reproduces music with greater clarity and fidelity, but also 
emphasizes variations of tone quality and volume, has been 
developed and demonstrated by Bell Telephone Laboratories, 
research organization for the American Telephone & Telegraph 
Company. T. K. Stevenson, president of Electrical Research 
Products, Inc., an affiliate of the laboratories which will carry 
on research work in connection with the process, said that 
through stereophonic recording “we can record and reproduce 
sound to cover the entire range which the human ear can hear, 
and we can reproduce it stereophonically and raise it to any 
desired volume.” He declared that the new system will prob- 
ably cause only gradual changes upon industry but he em- 
phasized the belief that it is the most significant development 
in sound in the past decade. 


MACHINE TOOL OUTPUT GAINS 


Machine tool industry operating rate for March stood at 93.4 
per cent of capacity compared with 92.9 in February and 58.7 
in March 1939, up 59.1 per cent, according to the National 
Machine Tool Builders Association. 


MACHINERY STANDARDS TO BE REVISED 


Active work on a revision of the American standards for 
rotating electrical machinery, now being planned by the re- 
sponsible committee, will probably be taken up during the next 
few months. The standards include requirements for dc., syn- 
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Stokes Completely Automatic Mold- 
ing Machine. Self-contained. Elec- 


trically powered and heated. 
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It is a fact that Stokes Completely Automatic Molding Ma- 
chines have saved their entire cost (machine, mold and 
installation) in less than 100 days’ time.* 


Mold savings alone have paid for Automatic Machines... 
on a single job.* 

i 
These machines are molding parts, of wide variety, in many 


plants, at from one-half to one-tenth the cost of such moldings 
if produced by less efficient methods.* 


With Automatic Molding Machines parts need be made only 
as required ... inventories are held to a minimum. 


Changes in product design can be made quickly and at 
the cost only of a comparatively inexpensive automatic 
mold. 

* 


This is a part only of the story of Automatic 
Molding. The catalog contains more facts, 
figures, case histories, etc. . . . send for it. For 
typical cost studies on your own moldings... 
without cost or obligation ... send samples and 
state quantities required per year. 

*Names of manufacturers on request. 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney P.O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, Cleveland, Detroit, Boston 
Pacific Coast Representative: L. H. Butcher Company, Inc. 
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NOW... 


A PERSONALIZED 
MOLDING SERVICE 


for electrical manufacturers ! 


x American Insulator service couldn’t be more personal_ 
ized if it were the individual molding department of each of 
itscustomers. Even if it were possible to have such a modern 
well equipped department, closer cooperation would be im- 
possible to obtain. For our business has been built up by the 
formula of supplying the customer with what he wants— 
when he wants it. By keeping him informed of new materi- 
als, new ideas, and even methods for cutting production 
costs. Yes—when a custom molder works as close with the 
customer as we do, it’s really a PERSONALIZED SERVICE! 


AMERICAN INSULATOR CORP. 


New Freedom, Penna. 


SEND FOR OUR NEW 48 PG 
CATALOG OF STOCK PARTS 


It will be sent promptly on 
request without obligation 


pee a Ce | 
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Machine Screws and Nuts by Central — 


In Stock ...for Immediate Delivery ..! 


* Standard Machine Screws and Machine Screw Nuts, in steel 
and in brass, are carried in stock in enormous quantities at Central. 


Famous for uniformity—ease of application 
and rigid holding power—they will speed 
your assemblies—improve your product— 
reduce your costs. 


=] 
- 

= 
a 
z 
—4 
4 
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Same-day shipment to any industrial 
center, assured upon receipt of your order. 


For a balanced stock control and ready — oy Sescisla— 
reference to a wide variety of types and one or a million 
: soge ee . designed to your 
sizes—get Catalog “E.” Write 


CENTRAL SCREW COMPANY 


3519 SHIELDS AVE. 
CHICAGO, ILLINOIS 















chronous and induction machines; sychronous converters; and 
ac. and de. fractional hp. motors. All who have recommenda- 
tions for changes in the standards are invited to send their 
suggestions to E. B. Paxton, secretary of ASA committee C50, 
General Electric Company, Schenectady, N. Y., so that they 
may be included in the material now being compiled for circu- 
lation to the committee. 


ARC WELDING REFERENCE GUIDE 


Containing the results of two years of fact-finding by a staff 
of 200 arc welding application engineers contacting industries 
throughout the world, the new sixth edition of “Procedure 
Handbook of Arc Welding Design and Practice” has just been 
issued. Incorporating a wealth of data essential for most 
efficient use of arc welding in all its varied applications, the 
book covers: welding methods and equipment; technique of 
welding; procedures, speeds and costs for welding mild steel; 
structure and properties of weld metal; weldability of metals; 
designing for arc welded steel construction of machinery; 
designing for arc welded structures; and typical applications 
of arc welding in manufacturing, construction and maintenance. 
Published by the Lincoln Electric Company. 


TELEVISION IN A TURMOIL 


Rescinding permission given for the start of limited commercial 
television operations on September 1 pending an inquiry into 
the marketing of receivers, the Federal Communications Com- 
mission has opened new hearings to determine the effect of 
RCA’s program on development of television equipment and 
explained that it desired to protect the public against the pur- 
chasing of receiving sets which might become obsolete quickly 
as better transmission equipment was developed. 

Chairman James L. Fly of the F. C. C. testified before the 
Senate interstate commerce committee that the commission 
feared that RCA’s extensive and intensive television receiving 
set sales campaign would result in freezing television broadcast 
standards to the methods employed by RCA because the RCA 
sets would not be able to receive other types of transmission. 
The industry, he said, had failed to agree upon broadcast 
standards and the commission was not ready to fix uniform 
standards until it was certain the best possible transmission 
methods were available. 

David Sarnoff, president of RCA, in declaring that nothing 
that would make present television equipment of continuing 
value to the purchaser has been neglected by his organization, 
stated: “Sufficient experience has been gained, both with regard 


MEETINGS AHEAD 


May 1-3. American Society of Mechanical En- 
gineers. Spring meeting, Worcester, Mass. C. E. 
Davies, 29 W. 39 St., New York, N. Y. 

May 6-8. Machine Tool Electrification Forum. 
Annual meeting, East Pittsburgh, Pa. Sponsored by 


Westinghouse Electric & Mfg. Company, East Pitts- 
burgh, Pa. 

May 6-11. National Fire Protection Association. 
Annual meeting, Atlantic City, N. J. Robert S. Moulton, 
60 Batterymarch St., Boston, Mass. 

May 9-10. Refrigerating Machinery Association. 
Annual meeting, Hot Springs, Va. J. M. Fernald, South- 


ern Bldg., Washington, D. C. 

May 10-11. Air Conditioning Manufacturers As- 
sociation. Annual meeting, Hot Springs, Va. W. B. 
Henderson, Southern Bldg., Washington, D. C. 

May 12-16. National Electrical Manufacturers 
Association. Spring conference, Hot Springs, Va. W. 
J. Donald, 155 East 44 St.. New York, N. Y. 

May 19-23. National Electrical Wholesalers As- 
sociation. Annual convention, Hot Springs, Va. E. 
Donald Tolles, 165 Broadway, New York, N. Y. 

May 20-22. American Gear Manufacturers As- 
sociation. Annual convention, Asheville, N. C. J. C. 
McQuiston, 602 Shields Bldg., Wilkinsburg, Pa. 
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OVER 60 TYPES OF 
ROEBLING © ELECTRICAL 
WIRES AND CABLES 


Magnet Wire 
Portable and Appliance Cords 
Automotive Cables 
Apparatus Control Cables 
Instrument Wire and Cables 
Annunciator Wire 
Radio Wire 
Rubber Covered Fixture Wire 
Heat Resisting Wire 
Moving Picture Cord 
Stove Wire, solid and stranded 
And a wide variety of other wire and 


cables; either Standard or to Cus- 
tomer’s Specifications 


QUICK SHIPMENT 


Prompt Service is available at all 
offices and warehouse points listed 
below, where large stocks of a wide 
variety of standard Roebling Wires 
and Cables are always on hand. Your 
request for information, prices or sam- 
ples will be welcomed. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N.J. 


Atlanta, Boston, Chicago, Cleveland, Los Angeles 
New York, Philadelphia, Pittsburgh, Portland, Ore. 
San Francisco, Seattle. Exp. Dept., New York 


ROEBLINGas» 
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GROOV-PINS 


ASSEMBLIES FASTENING? 


The two examples of efficient fastening presented 
below are representative Groov Pin applications in 
which permanent holding power produced and 
maintained by the full length of the pin contact sur- 
face, together with lowest possible costs, place the 
use of Groovy Pins at the very peak of modern fast- 
ening practice. 


SAVINGS 


Groov Pins require only straight 
_drilled holes. No tapping, no 
‘reaming or attendant fool and ; 


labor costs. _ 


PRODUCT IMPROVEMENT 
Groov Pins have many times the hold- 
ing power of standard and taper pin: 
They hold through the life of the assem=, 
bly—withstanding excessive vibration,” 


Get real efficient assemblies fasten- 

ing with Groov Pins. Let Groov Pin 
engineers help you with your fast- 
Pening problems. 


Send for illustrated text book. 


GROOV PIN CORPORATION 
SRE Crit Wal 
Union City, N. J. 


Mow than a Bulliow un Uae 








to television reception and transmission, to enable this com- 
pany as well as other manufacturers to make changes econ- 
omically in equipment that has been sold to keep it up-to-date. 


From what we know today, the possible improvements which 


might affect television receivers would concern: (a) number 
of picture lines; (b) number of pictures per second; and (c) 
synchronization. 


While a radical change in these particulars 


might make present-day television receivers temporarily inoper- 
ative, we know that they could be modified at moderate cost 


to adapt them to any new method now on the horizon. The 


cost to the consumer, if all the changes under discussion were 


adopted, would be about $40, and it is our conviction that all 
of these changes will not have sufficient merit to warrant 
adoption.” 

Realizing that there are no generally accepted television 
standards as yet and that the F. C. C. favors leaving the art 
free and open for any refinements and improvements, Allen B. 
DuMont Laboratories, Inc., has agreed to make any and all 
changes in its present receivers, necessitated by the adoption 
of new or different standards up to and including January 1 
1942, free of charge. 


’ 


THREE NEW VAPOR LAMPS 


Construction of three new vapor lamps by the Westinghouse 
lamp division research laboratories in Bloomfield—although 
little more than experiments now—may guide the way toward 
the production of other metallic-vapor lamps. One of these, 
the tellurium-vapor arc lamp, is a strange device capable of 
producing a continuous visible spectrum of light almost iden- 





Dr. J. W. Marden, assistant director of research, West- 

inghouse lamp division, studies the characteristics of an 

experimental tellurium-vapor lamp through a spectro- 
scope as Dr. N. C. Beese takes notes. 


tical with that of direct sunlight. This desirable daylight out- 
put is achieved only at low operating temperature, low internal 
pressure and low power input to the lamp. As pressure, tem- 
perature and power input are increased the light becomes first 
yellowish white, changing to golden yellow. Efficiency varies 
over a wide range, depending almost directly on the amount of 
power supplied to the lamp. It must be operated on filtered dec. 
Two other lamps, employing the same fundamental principles 
as the tellurium lamp but having radically different char- 
acteristics, use zinc and cadmium vapors. 


NEMA’S NEXT ANNUAL MEETING TO NEW YORK 


New York, instead of Chicago, has been selected by Nema for 
the annual meeting of the association this year. It will take 
place during the week of October 27 with headquarters at the 
Waldorf-Astoria Hotel. 


ENERGY OUTPUT CONTINUES INCREASES 


Production of electricity by the electric light and power in- 
dustry for the week ended April 20 was 2,421,576,000 kw.-hr. as 
compared with 2,417,994,000 kw.-hr. in the previous week and 
2,199,002,000 kw.-hr. in the corresponding week of 1939, gains 
of 0.1 and 10.1 per cent respectively. According to figures re- 
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radio-record players because Durez gives style plus durability. 


Hasina 


Durez has supplanted porcelain for the new Cole electric 
circuit blocks, because Durez is stronger, more durable, 


lighter and has cut assembly costs substantially. 


In tune with the times—molded Durez housings for Sonora An interesting new use of Durez is the sturdy control hous- 


ing of the Heidbrink Simplex Anesthesia Apparatus. 


The directional signal control for the Teleoptic Finger Flip 
Switch is molded of brown mottled Durez plastic—giving 
this much used accessory rugged strength with beauty. 


Shey re Success feel / 
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...NOW WHAT'S YOUR PROBLEM? 


The four products illustrated here were developed to 
meet widely different conditions in the electrical appli- 
ance field. Yet each of them “has what it takes” for suc- 
cess, because Durez plastics have played an important 
part in their design and construction. 


Maybe you have a similar problem—or one entirely 
different. If plastics can be used, it will pay you to look 
into Durez. This modern material has long been standard 
in your industry for products requiring beauty, strength 


and lightweight combined with these special properties: 
1. High resistance to heat (500 degrees and even more). 

2. Greatly improved arcing resistance. 

3. High dielectric strength. 4. Self-insulation. 


On top of this, design possibilities with Durez are almost 
unlimited, and fabrication frequently is reduced to a 
single operation! For further information on general or 
special purpose Durez plastics, write Durez Plastics & 
Chemicals, Inc., 685 Walck Rd., N. Tonawanda, N. Y. 


DUREZ PLASTICS & CHEMICALS, INC. 


PLASTICS THAT FIT THE JOB 






















BUILT TO YOUR SPECIFICATIONS 


Davis-Made Electro-Magnetic Windings play an 
ever important part in the better performance of 
many kinds of products. 


Specializing in the manufacture of custom-built 
Coils, Solenoids, Transformers, Magnets, Relays, 
Kickers, and Magnetic Windings of all kinds— 
each one designed and made to your 
specifications, we offer an individualized serv- 
ice at no extra premium that is prompt, efficient, and 
most economical. 


You'll like doing business with us—a depend- 
able source of quality products at prices that are 
right. Our engineering department is at your serv- 
ice. No obligation. Samples gladly furnished. 
Send B/P or specifications for estimates, and use 
coupon below for catalog—now. 


Coils, 
Please send your catalog 0" 
formers 4" Solenoids. 


DEAN W. DAVIS & CO., Inc. 


Precision Made Coils for aa Electrical Purpose 
547 W. FULTON ST. CHICAGO, ILL. 


leased by the Edison Electric Institute, total output in the four 
weeks ended April 20 amounted to 9,643,313,000 kw.-hr., 10.1 per 


cent above the 8,753,154,000 kw.-hr. produced in the comparable 
period of 1939. 


TOPICS SLATED FOR MACHINE TOOL FORUM 


Highlighting the 1940 Machine Tool Electrification Forum, to 
be held May 6-8 at the Westinghouse Electric & Mfg. Com- 
pany, East Pittsburgh, will be discussions of new electrical 
components and parts now available for specification within 
his product by the machine tool builder. Roger S. Pyne, chief 
engineer of Van Norman Machine Tool Company, will outline 
the application of electric drive and control for special purpose 
grinding machinery. Problems of control, wiring and installa- 
tion will be discussed by D. K. Frost, electrical engineer, 
Mattison Machine Works. Don Lee Hadley, Westinghouse 
consulting designer, will demonstrate the principles of industrial 
design, applied to utilitarian motors and control apparatus. 
Synchro-tie apparatus, the “electrical lineshaft” for keeping 
machine functions in step with each other, will be described 
in theory and actual application. 


APPLIANCE SALES ADVANCE SHARPLY 


Washing Machines. Shipments in February, second high- 
est for that month in the history of the industry, reached 142,- 


| 318, an increase of 9.5 per cent over the February 1939 total 


of 129,885 and 19.3 per cent over the January total of 119,228. 


| According to figures reported by the American Washer and 
| Ironer Manufacturers Association, the 1940 two-months’ total 


shipments were 261,546 compared with 239,794 last year, up 


| 9 per cent. 


Ironers. February shipments were 10,183, 6 per cent above 


| the 9,601 shipped in the same month last year, but slightly 
| below January’s figure of 10,373. Shipments for the first two 
| months this year amounted to 20,556, an increase of 6.4 per 


cent over 19,313 last year. 
Vacuum Cleaners. Taking a sharp upturn in February, 


| sales reached 144,373 as against 112,322 in February 1939, up 
| 28.5 per cent, and 120,168 in January, increase of 20 per cent, 
| as reported by the Vacuum Cleaner Manufacturers Associa- 
| tion. January-February sales this year totaled 264,541, 23.1 


per cent above the 1939 total for the same period, 214,921. 
Refrigerators. Domestic household units sold during Feb- 
ruary amounted to 261,328, up 41.5 per cent from the 184,643 


| in February 1939 and 19.7 per cent higher than the 218,250 


sales in January according to Nema. Total sales for the two- 
months’ period this year were 479,578 compared with 324,695, 


| gain of 47.7 per cent. 


Mechanical Stokers. Sales for the month of February 
amounted to 3,456 compared with 2,612 for February 1939, 


| increase of 32.3 per cent. However, they were 14.8 per cent 
| below the January total of 4,059 according to the Department 


of Commerce. Total sales for the first two months of 1940 
amounted to 7,515 against 6,216 last year, up 20.8 per cent. 


_A.L.E.A. BOARD OF DESIGN ORGANIZED 


Headed by William A. Kimbel as chairman, the advisory 


| board of the recently organized American Lighting Equipment 


Association will consist of Raymond Loewy, industrial designer, 


Virginia Conner, interior designer, Arthur Loomis Harmon 


and Edward D. Stone, architects. The committee will under- 
take a comprehensive study of residential illumination, with 
particular reference to overhead lighting equipment that com- 
bines engineering efficiency with the most approved design 
practice. Results of this study will be resolved into a design 
theme to which members of the association will work and 
which will be incorporated into the lighting fixtures they 
produce. 


HANDBOOK OF DESIGN 


Outlining the technique that must be applied to the solution of 
any problem of design, Walter Dorwin Teague in his new 
book, “Design This Day—the Technique of Order in the 
Machine Age,” presents the basic principles which must guide 
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.. opens new fields 


for product design 
and saleability! 


OUR ingenious applications shown here can only 

begin to suggest the variety of forms in which Graphic 
Lamicoid is helping manufacturers to promote the sale 
of their products. 

Those who are familiar with the surface features of a 
plastic resin finish will find vast possibilities in the extra 

; : ; advantages of Graphic Lamicoid . . . an economical sheet 
Enlarged section of Spark Plug Design—made for the B-G Corporation A aie } 2 : 
Motor Vehicle Performance Calculator—designed by Perry Graf Corp. V material in which lettering, designs and colors can be 
permanently incorporated ...and which is available in 
CA LC U LATOR cS opaque or translucent stock. 

To one manufacturer this meant a demonstration dia- 
gram that remains fresh and clean in salesmen’s port- 
folios. To another, improved appearance and a more 
saleable product. To the third, intricate calibrations that 
remain permanently clear and accurate. To the fourth, 
a finish suitable for writing—yet easily wiped clean of all 
dirt and grease. 

When you see samples, we are confident you will 
appreciate their great possibilities. Write for complete 
information, describing briefly the application you have 
in mind. 


MICA INSULATOR COMPANY 


200 Varick St., New York; 542 So. Dearborn St., Chicago; 1276 West 
3rd St., Cleveland. Branches at Birmingham, Boston, Cincinnati, Los 
Angeles, San Francisco, Seattle. Canada: Montreal, Toronto. 


5 lS 5 i 


All types of dials—Opaque or Translucent (for rear illumination) W W Screw-cutting Guide, furnished to Pratt & Whitney Machine operators 
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NEW! 


SHAWMUT TYPE-B MOTOR 

OVERLOAD SWITCH 

(Maximum Rating 34 H.P. 115 volts A.C.) 
* 


THERMAL OVERLOAD 
PROTECTION 













A MANUALLY operated auxiliary circuit breaker, 
combining off and on switching with thermal over- 
load protection. Simple, compact and sturdy con- 
struction. Open type or enclosed type: mounting 
bracket and operating handle fit standard boxes and 
cover plates. 


i 




















1. Highly insulated molded base. 2. Easily accessible 
long screws, with large heads, for easy installation of 
heaters. 3. Heater for thermal overload protection, 
available in twenty-four different ampere ratings, 
legibly stamped for identification. 4. Non-welding 
alloy contacts, for long life. 5. Single flat spring of 
special alloy for long life and extra contact pressure. 
6. Only two moving parts in simple overload tripping 
mechanism. 7. Mounting bracket of universal type; 
fits any standard switch box. 8. Large terminal 
screws, easily accessible, for proper connections. 


All Metal Parts Are Rust-Resisting 
APPLICATIONS: 
Air conditioning, refrigerators, washing machines, 
fans and blowers, pumps and compressors, floor 
polishers, oil burners, saws, small grinders, stokers, 
small printing presses, small conveyors, machine 


tools, and many other types of motor driven equip- 
ment. 


Write for Our New Catalog 
THE _CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 





all constructive work in the hope that they may help to clarify 
thinking and accelerate progress in dealing with the innumer- 
able urgencies that confront us in this changing world. It con- 
tains chapters on unity, simplicity, rhythm of proportion, bal- 
ance and symmetry, style, and related aspects of design. Pub- 
lished by Harcourt, Brace and Company. 


SWARTZBAUGH MFG. ADDS TO PRODUCT LINE 


Five new electric range models and several water heater units 
comprise a new line which Swartzbaugh Mfg. Company has 
added to its present products. C. A. Pierson, formerly presi- 
dent of Standard Electric Stove Company, will be in charge 
of the range and water heater department. 


NEW PLANTS, EXPANSIONS 


Dow Chemical Company, producer of magnesium alloys, 
has acquired property in Freeport, Texas for the construction 
of a new $5,000,000 plant devoted principally to the utilization 
of sea water as a raw source for magnesium. 

Hydraulic Press Mfg. Company is building a new plant 
at Mt. Gilead, Ohio, which will be devoted exclusively to the 
manufacture of high-speed self-contained hydraulic presses as 
featured by this organization. 

Warner & Swasey Company has completed plans for a 
plant addition that will provide an additional 30,000 sq. ft. of 
floor space and increase present production capacity by 15 per 
cent. Charles J. Stilwell, president, said: “The addition is 
being constructed to help meet today’s emergency demand for 
turret lathes.” 

Chandler Company of Cedar Rapids, Iowa, has purchased 
the business, assets and manufacturing rights of the Autocrat 
Oil Burner Corporation. Complete engineering, manufacturing 
and sales facilities of the two industries are now joined in 
one automatic heating equipment division of the Chandler Com- 
pany, of which C. L. Fontana, formerly president and general 
manager of Autocrat, will serve as sales manager. 

Corporate title of the Eisler Electric Corporation has been 
changed to Callite Tungsten Corporation to reflect more ac- 
curately the firm’s business and policies today. 

Ajax Flexible Coupling Company has completed a new 
addition to its plant in Westfield, N. Y. to house enlarged 
electric welding and assembly departments. 

RCA Mfg. Company has acquired a plant at Bloomington, 
Ind. which is to be equipped for the production of table model 
radios. 

Hygrade Sylvania’s lamp division has completed negotia- 
tions with the United Shoe Machinery Company for the lease 
of two buildings at Ipswich, Mass., to be used for the manufac- 
ture of fluorescent lighting units, formerly made at the Salem 
plant. 

Elastic Stop Nut Corporation is erecting a new plant at 
Union, N. J. for the manufacture of its line of self-locking 
nuts. Transfer from the present plant will be made about 
June Ist. 

Beamlite Electric Corporation has been formed in New 
York City for the production and distribution of a complete 
line of reflector and general lighting service incandescent lamps. 
The new company succeeds to the business of B. E. Sales 
Corporation, one-time operators of Birdseye Electric Company. 
W. R. Freeman is general manager and C. Roy Rook affiliated 
in an engineering capacity. 

Goodrich Electric Company plans to occupy its new Chi- 
cago plant, which will have 146,000 sq. ft. of floor space and the 
latest equipment and facilities for manufacturing porcelain 
enamel lighting fixtures, in July or August. 


OUTSTANDING INVENTORS HONORED 


Observance of the 150th anniversary of the founding of the 
American patent system was marked recently by the presenta- 
tion of awards to over 500 modern industrial pioneers through- 
out the country at regional dinners sponsored by the National 
Association of Manufacturers. 

At the National Modern Pioneer Committee’s banquet held 
in New York, silver plaques were awarded to a group of 19 
national inventors and scientists, selected from among the men 
previously honored, for their outstanding achievements. Among 
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SILEX DEPENDS On ‘“TOPHET”’ 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


VISIT OUR 1940 WORLD'S FAIR EXHIBIT IN THE HALL OF INDUSTRY 


eB CAPACITORS 


for all 


MOTOR - STARTING 


Needs... 


@ AEROVOX pioneered the 
motor - starting capacitor tech- 
nique. AEROVOX has supplied 
the major portion of the electro- 
lytic motor-starting capacitors now 
in use. AEROVOX has built up an 
unparalleled production capacity 
to supply such equipment. 


So it’s AEROVOX for electro- 
lytic or oil-filled capacitors alike— 
any Capacity, any voltage, any style 
container, any type terminals. 


DATA... 


Be sure you have our latest Indus- 
trial Capacitor Manual in your 
working library. Copy on request. 
Submit your capacitor problems 
for engineering aid, specifica- 
tions, quotations, samples. 


Put the 


COLONIAL 
Wire 
Stripper 


To work in 
Your Plant on 


10-DAY FREE TRIAL 


Note These Features: 


1.—Centrifugal action 

double edge blades. 

springs whatever. 2. Dialed 
micrometer adjustment screw, 
for exact gauge, for stripping 
all kinds and sizes of wire. 
3. Dise clutch and lever con- 
nected and under positive 
control of micrometer adijust- 
ment. 4. Reversible type 
switch on motor, with ball 
bearings thruout. 5. Foot 
pedal and lever counter- 
balanced. 6. Face plate 
bushed for all sizes of insula- 
tion, leads wire direct to 
center of stripping blades. 


\F YOU STRIP WIRE in your plant, 
the COLONIAL Wire Stripper 
will effect decided production econ- 
omies thru its fast and accurate per- 
formance. Easy to operate—fool- 
proof thruout—high quality construc- 
tion—a remarkable machine. 


Without obligation, you can prove 
the worth of the COLONIAL—on 
your own work—on our TRY BEFORE 
YOU BUY PLAN. Send us your 
wire samples and specifications so we 
may accurately gauge your needs 
before shipping machine and instruc- 
tions. e 


Take advantage of this Free 
Trial Offer or Write for Cir- 
culars and Prices. 


Also Manufacturers of E-Z HAND and BENCH TYPE Wire Strippers 
held 
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DUST OR DIRT 


can t stoya it / 


* This AC relay is ruggedly designed to give the 
utmost service life—over ten million operations with- 
out interruption by actual test. For manufacturers of 
electrical products who require accuracy and depend- 
ability under all conditions, this H-B relay offers per- 
formance plus! Listed under Reexamination Service 
of Underwriters’ Laboratories, Inc., its features are: 


CO SES TR 


MERCURY TO MERCURY 
BREAK e NO AC HUM OR 
CHATTER @e NO EXPOSED 
ARC e HIGH SPEED OPENING 
AND CLOSING e MAINTENANCE 
FREE e EASY INSTALLATION 


“a 


* Operation of the H-B relay is simple. Note from 
the illustration above that the plunger in the glass 
tube is pulled downward when the coil is energized. 
This action displaces the mercury in the tube and 
floods the contact, thereby closing the circuit. When 
the coil is de-energized, the plunger immediately 
floats to the top of the mercury, instantaneously 
opening the circuit. Available in a diversity of 
mountings. Write today for full information and 
details; no obligation of course. 


pe mea 


2531 N. BROAD STREET, PHILADELPHIA, PENNA. 








these were: Dr. Edwin H. Armstrong, professor of electrical 
engineering at Columbia University; Dr. Leo H. Baekeland, 
founder of the Bakelite Corporation; Willis H. Carrier, chair- 
man of the Carrier Corporation; Dr. William D. Coolidge, 
director of research laboratory of General Electric Company ; 
Dr. Frederick G. Cottrell; Dr. Lee de Forest; Charles F. Ket- 
tering, vice president of General Motors Corporation; Edwin 
H. Land, president of Polaroid Corporation; Dr. Irving Lang- 
muir, associate director of research laboratory of General Elec- 
tric; Dr. Vladimir K. Zworykin, director, electronic research 
division, RCA Mfg. Company. In addition, a joint award 
was made to a group of 11 men of E. I. du Pont de Nemours 
& Company. 


ABOUT PEOPLE YOU KNOW— 


H. A. Bumby, vice president and treasurer of Barlow & 
Seelig, has been elected president succeeding R. I. Petrie. 
R. C. Labisky has been named assistant to the president. 

James Y. Scott, executive vice president of Van Norman 
Machine Tool Company, has been appointed president. 

C. N. Kirkpatrick, formerly secretary and vice president 
in charge of sales, Landis Machine Company, has been elected 
vice president and general manager. 

Chester H. Lang, manager of General Electric’s advertis- 
ing and sales promotion activities since 1932, has been named 
manager of apparatus sales and vice chairman of the com- 
pany’s apparatus sales committee. 

David C. Prince, chief engineer of the switchgear depart- 
ment of General Electric in Philadelphia, has been named 
manager of the commercial engineering department succeeding 
the late Vice President E. W. Allen. His headquarters are 
now in Schenectady. 

D. M. Simmons, chief engineer of the General Cable Cor- 
poration, has been named vice president of that organization. 

Charles L. Keller has been elected president of Richard- 
son Company succeeding J. M. Richardson, now chairman of 
the board. 

Dewey M. Dow has been made vice president of Air-Way 
Electric Appliance Corporation. 

Herbert W. Clough, general sales manager, has been 
elected vice president in charge of sales of Belden Mfg. Com- 
pany. 

L. A. Keeler, comptroller of Fairbanks, Morse & Com- 
pany, has been named a vice president as well. 

Alexander Norden, Jr. has been appointed vice president 
of L. S. Brach Mfg. Corporation. 

Henry A. Morss, Jr. has been elected a vice president of 
Simplex Wire & Cable Company. 

F. B. Hynes has been appointed chief engineer of Crocker- 
Wheeler Electric Mfg. Company in charge of all engineering 
research activities. 

John Merck, formerly chief designer and assistant chief 
engineer of Joy Mfg. Company, has been appointed chief 
engineer. 

George T. Stevens has joined Crosley Corporation as 
manager of the refrigeration division and William T. Wal- 
lace as manager of the radio division. E. Reinbold has been 
appointed manager of the beverage bottle cooler division. 

Frederick R. Schaefer will now serve as general manager 
of pressed steel operations of Republic Steel Corporation and 
subsidiaries. 

Louis M. Benkert, associated with the Progressive Welder 
Company since 1935, has been named general manager. 

Dr. Ralston Russell recently joined the research staff of 
Westinghouse where he will be in charge of research work 
in ceramics. 

Dr. Arthur H. Compton and Dr. Leo H. Baekeland have 
been named recipients of the Franklin Medal, an award of 
highest rank in the field of pure science, presented by the 
Franklin Institute of the State of Pennsylvania. 

Dr. Clayton H. Sharp, president of the U. S. National 
Committee of the International Electrotechnical Commission 
since 1924, has been named honorary president to succeed the 
late Dr. Arthur E. Kennelly. 

Herbert Morley has been appointed plant manager for all 
Detroit manufacturing units of Norge division, Borg-Warner 
Corporation. 
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SPECIAL MOTORS 





Before you give up your good idea 
investigate SPECIAL MOTORS 





THE HOLTZER-CABOT ELECTRIC CO. 


125 Amory Street 


Chicago, Ill. 6161 South State Street 


IS YOUR PRODUCT “TOPS” IN ITS FIELD? 


Yes? Then it is all the more necessary that you choose 
carefully the small, but important, items that go into it. 
More often than not, product failure in the user’s hands 
is due to weak, ill-fitting or easily corrodible nuts, bolts, 
bushings and other screw machine parts. 


Making these little BIG THINGS requires experience 
and equipment—plus a genuine, enthusiastic desire to do 
things right . . . which is exactly the reason for the good 
will which Newton-made parts have accumulated over 
the years. 


_ Let us prove that this is more than “just talk,” by send- 
ing us a trial order. 


THE NEWTON MFG. CO., 11 Riverside Ave., Plafnville, Conn. 





SCREW MACHINE PARTS 
(SEPARATE OR ASSEMBLED) 


MAY 1940 


New York, N. Y. 


BOSTON, MASS. 


101 Park Avenue Philadelphia, Pa. 112 South 16th Street 


ita 


ee san. 


CONTAINS 
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IT TELLS WHY 


56 makers of Machine Tools and 89 other 
industries, tested, OK’d and bought 


UE 4 


TRADE MARK 


—the rugged switch for all normal circuits 
WRITE FOR YOUR COPY...NOW 
CHRONOLOG DIVISION OF 


THE NATIONAL ACME COMPANY 
170 East 131st Street * ¢ Cleveland, Ohio 











MATERIALS + ELECTRICAL & MECHANICAL PARTS + EQUIPMENT - FINISHES 


a A monthly reader reference facility giving a complete alphabetical list of 
the materials, electrical and mechanical parts, equipment and finishes as 


advertised 


in ELECTRICAL MANUFACTURING. Also consult adver- 


tising pages, turning to advertisers’ index two pages removed from back 


cover. 


DUNCO 


FISH SPINE BEADS 


Sturdy ceramic beads with ball 
and socket joint action. Not 
affected by moisture, oil or heat. 
Bending does not expose wires. 
Tapered holes for easy stringing. 
Free sample card with prices 
and details. 


STRUTHERS DUNN, INC. 
1317 Cherry St. 
Philadelphia, Pa. 








R.M.B. Miniature Ball Bearings 


DESIGNED TO FIGHT WEAR 
AND FRICTION IN 
SMALLEST MOVING | 





Write for descriptive bulletin 2-E 


LANDIS & GYR, INC. 


104 Sth AVE. NEW YORK | 








CARBON 
PRODUCTS 


BRUSHES—-RINGS—ELECTRCDES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


CICERO, ILL. 
3450 So. 52nd PAT Suburb of Chicago 


SPECIAL CABLE ASSEMBLIES 


A rapid, tailor-made service on all 
types of wiring cables and harnesses in 
large or small quantities. Complete 
assembly with any type of plugs or 
connectors. 


Send prints or samples for quotations. 


ALDEN PRODUCTS CO. 


717 Center St. - Brockton, Mass. 


PARTS... .| 
Available down to.060” 0.0. | 


Always use the latest issue since content is corrected each month. 


ALLOYS, Aluminum 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


ALLOYS, Bronze 

Bunting Brass & Bronze Co., Toledo, O. 
Scovill Mfg. Co., 65 Mill. Waterbury, Conn. 
Sommers Brass Co., Inc., Waterbury, Conn. 


ALLOYS, Copper 

American Brass Co., Waterbury, Conn 

Mallory & Co., Inc., P. R., Indianapolis, Ind 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Soreers Brass Co., Inec., Waterbury. Conn 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, 1450 E. Main 
St., Midland. Mich ‘*‘Dowmetal.”’ 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York 
““Cerromatrix,’’ ‘‘Cerrobase,”"’ ‘‘Cerrob~nd.’’ 


ALLOYS, Nickel 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 
Somers Brass Co.. Inc., Waterbury, Conn 


ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 
Driver-Harris Co.. Harrison, N. J 
Hoskins Mfg. Co., Detroit, Mich 


ALLOYS, Zinc 
New Jersey Zine Co., 160 Front, New York, N. Y. 


ALUMINUM 


Aluminum Co. of America, 2179 Gulf Bldg., 
a 


Pittsburgh, 


AMMETERS. See Instruments 
ANODES, Nickel, Brass and Copper 


Seymour Mfg. Co., Seymour, Conn. 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 
ARMORED CABLE Strip Steel 
American Steel & Wire Co., Rockefeller Bldg., 
land, O (United States Steel Corp 
Roebling’s Sons Co., John A 


ARMS, Flexible 
White Dental Mfg Co., S. S., 211 §S 
delphia, Pa 


ATTENUATORS. 
Control 


BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn 

Dunn, Ine Struthers, 1317 Cherry Philadelphia, Pa 
Fish Spine.’ 

Star Porcelain Co., 41 Muirhead Ave., 
‘Lavolain.’’ 

Steward Mfg. Co., D. M., 


Cleve- 
Subsidiary ) 
, Trenton, N. J. 


12th St., Phila 


Radio 


Resistors, 


Trenton, N. J. 
Chattanooga, Tenn. 


BEARINGS, Ball and Roller 

Ahlberg Bearing Co., 3030 West 47th, Chicago, Ill 

Bearings Co. of America, 519 Harrisburg Ave., Lan- 
caster. Pa 

Fafnir Bearing Co., New Britain. Conn. 

Hooner Ball & Bearing Co., Ann Arbor, Mich. 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 

New Departure, Division General Motors Sales Corp., 
Bristol, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

Pyutt Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill 

S K F Industries. Inc., Front & Erie Ave., Philadel- 
phia, Pa 

Timken Roller Bearing Co., Canton, Ohio. 

BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 


Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 

Bound Brook Oil-Less Bearing Co., Boundbrook, N. J. 

Bunting Brass & Bronze Co., Toledo, O. 

General Electric Co., Section C-40, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass. 

Morganite Brush Co., Inc., Long Island City, New York. 


BEARINGS & BUSHINGS, Non-Metallic 

Bound Brook Oil-Less Bearing Co., Boundbrook, N. J. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

General Electric Co., Section C-40, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Lamicoid.’’ 


National Vulcanized Fibre Co., Wilmington, Del. 


Richardson Co., Melrose Park (Chicago), Ill. “*In- 
surok.”’ 


=n COPPER, See Copper, Beryl- 
ium. 


BLADES, Fan. See 
Fan. 


BLOCKS, Terminal 
Burke Electric Co., 12th and Cranberry Sts., Erie, Pa 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 


BLUE PRINTING MACHINES. See Ma- 
chines. Blue Printing. 


BOLTS, NUTS AND SCREWS 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 S. Shields Ave., Chicago, Ii! 
Progressive Mfg. Co., Torrington, Conn. 

Ryerson & Son, Inc.. Jos. T., Chicago, Il. 

Scovill Mfg. Co., 65 Mill, Waterbury. Conn. 


BOLTS, Stove 
American Screw Co., Providence, R. I. 
Chandler Products Company, Euclid, Ohio. 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corporation, New Britain, Conn. 
Lamson & Sessions Co., Cleveland, Ohio. 
National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corporation, New York, N. Y. 
Pheoll Manufacturing Company, Chicago, Illinois. 
Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 
nn. = 


Wheels, Blower and 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 
cago, Illinois. 


BOXES AND CARTONS 


Hinde Dauch Paper Co., 4007 Decatur, Sandusky, O 
BRASS, BRONZE AND COPPER 


American Brass Co.. Waterbury, Conn. 

American Nickeloid Co., 1322 Second St., Peru, Il 
(Pre-finished. ) 

Baltimore Brass Co., The, 1205 Wicomico St., Baltimore, 

Bridgeport Brass Co., Bridgeport, Conn. 

Revere Copper & Brass Co., 230 Park Ave., New York 
N. ¥ 


Scovill Mfg Co., 65 Mill, Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


BRIGHT NICKEL PLATING PROCESS. 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 


BRONZE BARS, Solid and Cored 
Bunting Brass & Bronze Co., Toledo, O. 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 
BRUSHES, Commutator 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill 

General Electric Co., Schenectady, N, Y. a 

Morganite Brush Co., Inc., Long Island City, N. ¥ 

Superior Carbon Products, Inc., 9115 George Ave., Cleve 
land, O 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. 


BUSHINGS, Ceramic. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 


CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
General Elec. Co.. Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Rockbestos Products Corp., 751 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Ill. 

General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 
“‘Glyptal,’’ ‘‘Versatol.’’ 

Rockbestos Products Corp, 751 Nicoll, New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
Alden Products Co., 717 Center, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Il. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Il. (Glass.) 
Cadmium Plating Udylite Corp., 1651 T. Grand Blvd., 
Detroit, Mich. 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. 
ized Fibre. 


CAPACITORS. 


See Ceramics. 


See Tubing, Vulcan- 


See Condensers. 
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SPIRAL GEARING 


14 to 96 D.P. 


SPURS 


When 7 4 ” ff 


SPIRALS RATCHETS 





BEVELS SEGMENTS 





SPIRAL GEARS like these can ‘go haywire in a | 
hurry"’ if they are not ‘right’...Being right or wrong 
is the big difference between being IN or OUT 
of the ‘know-how’. Buy yours from SPECIALISTS 


such as— 





















Made to order only No stock No catalog | 


Trg Specialties 


ee il cok 6 oe 


2650 W. Medill Ave. Phone Humboldt 3482 


Handling hot wound spring ordersisnojobfora 
novice. The ‘Big boys’‘takespecial equipment 
all around...for forming, for heat treating, and 
for testing...and GIBSON has that equipment. 
HERE’S THE RANGE: 

Compression and extension springs of round, 
square or rectangular sections...2¢” upto 214 h 

headed parts it will prove to your advantage | square or equivalent section.. ‘walsiion om a 
—and PROFIT —to consult PROGRESSIVE. We fraction of a pound to 450 pounds per spring. 








. YOU require made-to-order screws and 










specialize in the cold upset manufacture of Where necessary, springs are given double 
fastening devices requiring heads, threads and heat-treatment to insure uniform hardness. 
finishes to meet individual needs. The ‘head “The. Siesen Qiae actos 

work’ of PROGRESSIVE specialists plus the most quicker they fall’’...to Gibson's 









modern equipment means economical produc - engineering methods. 


Gibson 


é, ’ SPRINGS 
tions for our estimates. 


Pra TTITTSTIRATN Pacem ccnnaaemae 


ce 1800 CLYBOURN AVENUE, CHICAGO, ILL. 


tion of parts made to the highest quality 








standards. Submit sample screws or specifica- 


[ATED SPRING CORPORATION 
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ELECTRIC RESISTOR CEMENT No. 78 
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HUE 
Y EEE RATS 


For All Temperatures. Used By Leading Manu- 
i facturers For Many Years. 


Nofeesemies 1°Qt. $1.75 
SAUEREISEN CEMENTS CO. 


Makers of Insa-Lute-Liquid Porcelain 
: PITTSBURGH, (15), PA. 
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MAGNET 
SOLENOID 


Electrical Coil Winding Co. Est. 
2731 Saunders St., Camden, N. J. 1924 




































— COILS — 


Form Wound 
Paper Section 


Bobbin Wound 


Cotton Interweave 


TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 


























Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 


OIL —AIR—GAS 
Etc. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 









































CASTINGS, Aluminum. 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


CASTINGS, Die 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


American Brass Co., Waterbury, Conn 

Dow Chemical Co., Dowmetal Division, 1450 E. Main, 
Midland, Mich. “‘Dowmetal’’ (Magnesium Alloy.) 

Pressure Castings, Inc., 2150 St. Clair Ave., Cleveland, 


Ohio (Aluminum & Zinc). 


CASTINGS, Grav Iron & Semi-Steel 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
eago, Ill 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, 1450 E. Main, 
Midland, Mich ‘‘Dowmetal.”’ 


CASTINGS, Monel, Nickel and Nickel Alloy 
International Nickel Co., Ine., 67 Wall, New York, N. Y. 


CASTINGS, Phosphor Bronze 
Bunting Brass & Bronze Co., Toledo, O 
Scovill Mfg. Cc 65 Mill, Waterbury, Conn 


CASTINGS, Round 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syea 
more, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
is 

Sauereisen Cement Co., Pittsburgh, (15) Pa 


CEMENT, Liquid Porcelain 


Sauereisen Cement Co., Pittsburgh, (15) Pa 


CERAMICS. Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

American Lava Corp., Chattanooga, Tenn 

Louthan Mfg. Co., East Liverpool. O. 

Sauereisen Cement Co., Pittsburgh, (15) Pa 

Steward Mfg. Co., D. M., Chattanooga, Tenn 


CHAIN, Socket 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn 


CHAINS, Roller 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 


cago, Ill 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co Industrial Control 
Div Hartford, Conn 

Chase-Shawmut Co., The, Newburyport, Mass 

General Electric Co., Schenectady, N. Y 

Heinemann Elec. Co., 99 Plum, Trenton, N. J “Re 
Cirk-it.’’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 


CLIPS AND MOUNTINGS, Fuse 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilseco Copper Tube & Products. Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 

Littelfuse, Inc Lincoln Ave., Chicago, Ill. 

Patton MacGuyer Co., 17 Virginia <Ave.. Providence, 
R. I 

Sherman Mfg. Co., H. B., Battle Creek, Mich 





CLOTH, Insulating 

Acme Wire Co., New Haven. Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y¥ 
Turbo 

General Electric Co., Section M-0164 
Merchandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co.. Dept. 31, 200 Varick, New York, 
- = “‘Armatite,”” ‘“‘Empire.”’ 

Westinghouse Elec. & Mfg. Co.. Dept. 7-N, E. Pitts 
burgh, Pa 


Appliance and 


CLOTH, Tracing. See 
Supplies. 


Drafting 200m 


CLUTCHES 
Hilliard Corp 106 W. Fourth, Elmira, N. ¥ 


COIL (Coils) 


Armature and Field See Coils 


Driers and Impregnators See Ovens, Industrial 
Electromagnets See Coils 

Impregnators Vacuum. See Ovens, Industrial. 
Inductior See Coils 

Resistance See Units and Elements 


Winders and Spreaders See Winding Machines, Coil 





COILS 

Acme Wire Co., New Haven, Conn 

Dano Elec. Cc 93 Main, Winsted, Conn 

Davis & Co Inc., Dean W., 547 W. Fulton, Chicago 
Ill 

Electrical Coil Winding Co., 2731 Saunders. Camden, 
N. J 

Electricol Co., Inc., 6 Varick, New York, N. Y 

General “( Co., Schenectady, N. Y 

Millen } Inc., James, 154 Exchange St., Malden, 
Mass 


Roebling’s Sons Co., John A Trenton. N. J 


COMMUTATOR STONES & GRINDERS 


(See also Seaters, Commutator Brush.) 
Ideal Commutator Dresser Co 1008 Park <Ave., Syca 
more, Ill 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass “Hi Farad.”’ 
General Electric Co., Schenectady, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J 


CONDENSERS, Fixed 

Acme Wire Co.. New Haven, Conn. 

Aerovox Corp., New Bedford, Conn 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis 

General Electric Co., Schenectady, N. Y. 

Mallory & Co., Ine., P. R., Indianapolis, Ind. 

Solar Mfg. Corp., Bayonne, N. J. 


CONNECTORS, Wire 

Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syea 
more, Ill 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Il 

Sherman Mfg. Co., H. B., Battle Creek, Mich 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 
CONTACTS, Carbon and Graphite 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero 
Ill. 

Morganite Brush Co., Ine., Long Island City, N. Y. 

Superior Carbon Products, Inc., 9115 George Ave., Cleve 
land, O 


CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee. Wis. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 
Chase-Shawmut Co., The, Newburyport, Mass 
Dunn, Ine., Struthers, 1321 Cherry, Philadelphia, Pa 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Heinemann Elec. Co., 99 Plum, Trenton, N. J. 
Trumbull Elec. Mfg. Co., Plainville, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 5882 Frelinghuysen Ave., 
Newark, N. J 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 
CONTROLS AND VALVES, Temperature 


(See also Regulators, Temperature; Thermostats. ) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 

Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Il. 

General Electric Co., Schenectady, N. Y 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, II. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


CONVERTERS, Rectifier. See Rectifiers. 
COPPER, Beryllium 


American Brass Co., Waterbury, Conn. 

Baltimore Brass Co., The, 1205 Wicomico St., Baltimore, 
Md. 

Somers Brass Co., Inc., Waterbury, Conn. 


COPPER SHEETS. See Brass, Bronze and 
Copper. 





COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire, 
Insulated. ) 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Diamond Wire & Cable Co., Chicago Heights, I. 
Driver Co., Wilbur B., Newark, N. J. 
General Electric Co., Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn ‘‘Deltabeston.”’ 
Holyoke Wire & Cable Corp., 710 Main. Holyoke, Mass. 
Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 


eago, Til. (Glass.) 
Rockbestos Products Corp., 751 Nicoll, New Haven, 
Conn “*Rockbestos All-Asbestos.’’ 


Roebling’s Sons Co., John A., Trenton, N. J 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass 
Diamond Wire & Cable Co., Chicago Heights, Ill 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, M1. 
Rockbestos Products Corp., 751 Nicoll, New Haven, Conn. 


CORES, Resistor and Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, O. 

General Electric Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
““Thermolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 


tronic; Tachometers. 


COUPLINGS, Flexible 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 

Guardian Utilities Co., Michigan City, Ind. 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 

Lord Mfg. Co., Erie, Pa 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Il 

Richardson Co., Melrose Park (Chieago), Ill. 

Torrington Mfg. Co., Torrington, Conn. 
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MADE TO SOLVE 


YOUR PROBLEMS 


Call on Hubbard's long expe- 
rience and skill in developing 
and manufacturing parts like 
these, to accomplish the re- 
sults you are after in those 
various design and production 
problems 


Send in your drawings, or 
describe your problem. 
cero Your inquiry will bring real 
, PETRI A de ee 
‘leve tages of long experience. 
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Also, if you would have the publishers supplement 
any data found in our pages or otherwise facilitate 


oe | the handling of any of your product-building | aE at 
problems, consult us. We will be quick to help, 
|| if possible. | | 
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at Wecutt 
wicker than a Sho 
INSTRUMENT LITTELFUSES for meters, 
1/200 amp. up. HI- VOLT LITTELFUSES for 
transmitters, etc., 1,000, 5,000, 10,000 
volt ranges; 1/16 amp. up. “SLO-BLO” 
fuses for motors, solenoids, etc. AIRCRAFT, 
AUTO, RADIO and SIGN FUSES, fuses for 


all kinds of instruments, fuse mountings, etc. 
FOR CATALOG 


LITTELFUSE INC. 


4753 RAVENSWOOD AVE CHICAGO, ILL. 





Perkins specializes in manu- 
facturing gears of all types 
to your specifications. 


Send us blue prints or other 
specifications and get our 
prices on your require- 
ments. 


PERKINS MACHINE & GEAR CO. 


Nid tin (Cla ee MASSACHUSETTS 






? SIGNAL & INDICATOR 
PILOT LIGHTS 


for all electrical devices. 
* 

WRITE FOR CATALOGUE 

showing a complete line of 

assemblies for all purposes. 


SIGNAL INDICATOR CO. 


16 HUDSON ST. NEW YORK, N. Y. 


SIGNAL, 
ate FNS 
INDICATOR 


of highest quality. 
In all voltages up 
to 250. We invite 
inquiries from 
manufacturers. 


HERZOG 
MINIATURE LAMP WORKS 
Te Established 1911 


LONG ISLAND CITY NEW YORK 


Our engineering staff will solve your problem 


VARNISH 


M\Ch__ oes PAPER 


FIBRE ee < VARNISHED 
TUBING or _ Sage CAMBRIC 


SLEEVING 


SLOT 


INSULATION 
MANUFACTURERS CORPORATION 


565 West Washington Bivd 1105 Leoder Building 
TTS ed fare mel) 
DETROIT * MILWAUKEE * MINNEAPOLIS © PEORIA 








CUPS, Oil and Grease 


Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago 


Hunter Pressed Steel Co., Lansdale, Pa 


Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 

Trico Fuse Mfg. Co., Milwaukee, Wis 

DIALS 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 


DIE CASTING MACHINES. See Machines, 
Die Casting. 


DIE-CASTINGS. See Castings, Die. 
CIES AND MOLDS 


Chicago Molded Products Corp 1024 Kolmar Ave., 
Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Ill 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 

Willor Mfg. Co., 76 Spring St., New York, N. Y 


DRAFTING ROOM SUPPLIES 
Keuffel & Esser Co., Hoboken, N. J. 


DRIVE SCREWS. See Screws, Self- 
Tapping. 


DRIVES, Machine Tool 

Cullman Wheel Co., 1328 Altgeld. Chicago, II. 

Pyott Foundry & Machine Co., 328 N. Sangamon S8t., 
Chicago, Ill. 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O., 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets, Steel.) 

American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp.. Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


ELECTROPLATING EQUIPMENT & 
SUPPLIES 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 


ENAMELS. See Finishes. 

ENGINES, Diesel 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill 

EYELETS 

American Brass Co., Waterbury, Conn. 

Platt Bros. & Co., Waterbury, Conn 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 
FELT 


American Felt Co.. Inc., 315 Fourth Ave., New York, 
m. E 
Felters Co., Inc., 201 South, Boston, Mass 


Western Felt Works, 4029-4115 Ogden Ave., Chicago, Ill. 


FILTERS, Radio Interference 
Aerovox Corp., New Bedford, Mass 


FERRULES 

American Brass Co., Waterbury, Conn 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FIBRE, Phenol. See Plastics. 


FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 
Brandywine Fibre Products Co., 1402 Walnut, Wilming 


ton, Del. 

General Electric Co.. Section C-40, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass. “Textolite’’ (‘‘Cetec’’ 
Cold Mold). 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd.. Chicago, Ill 

National Vulcanized Fibre Co., Wilmington, Del ‘*Peer 
less Vul-Cot.’’ 


Solar Mfg. Corp., Bayonne, N. J 
Taylor Fibre Co., Norristown, Pa 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., Pitts- 
burgh. Pa. 

Ault & Wiborg Corp., 75 Varick St., New York, N. Y. 
Polymerin.’’ 

Egyptian Lacquer Manufacturing Co., Rockefeller Cen- 
ter, New York, N. Y¥ 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 717 Center, Brockton, Mass. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Electric Co., Section Q-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 


FLEXIBLE a oo 
White Dental Mfg. Co., 8. 211 S. 12th St., Phila- 
delphia, Pa 





FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FUSES, Enclosed 

Chase-Shawmut Co., The, Newburyport, Mass. (Shaw- 
mut,’’ ‘‘Shur-Lag,’’ ‘‘Therm-a-Trip.’ 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Electric Co.. Section Q-0164. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Il. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant- 
ark.”’ 


FUSES, Potential 
Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Il (Surge 
Protectors. ) 


GASKETS, Felt. See Felt. 
GASKETS, Fibre. See Fibre, Vulcanized. 
GAUGES, Air Gap 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


GEAR BLANKS 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill. 


GEARS AND PINIONS, Metal 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Il 


Perkins Machine & Gear Co., Springfield, Mass. 

Pyott Foundry & Machine Co., 328 N. Sangamon St 
Chicago, Ill. 

Waltham Watch Co., Waltham, Mass. 


GEARS AND PINIONS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O. 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Il 


General Electric Co.. Section C-40, Plastics Dept., 
1 Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,”’ ‘Tex 
tolite.”* 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Perkins Machine & Gear Co., Springfield, Mass. 

Pyott Foundry & Machine Co., 328 N. Sangamon St., 
Chicago, I. 

Richardson Co., Melrose Park (Chicago), I11. 

Taylor Fibre Co., Norristown, Pa. 


GEAR-MOTORS. See Motors. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. See Plating Generators. 
GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See Bearings & 
Bushings, Graphite. 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 


HARNESS, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Laboratory _ee 

General Electric Co.. Schenectady. N. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Hickok Elec}. Instrument Co., 10514 Dupont Ave., Cleve 
land, O. 

Simpson Electric Co., 5200 Kinzie, Chicago, I. 

Triplett Elecl. Instrument Co., 312 Harmon Drive, Bluff 
ton, O. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 
Newark, J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


INSTRUMENTS, Portable and Switchboard 
Ferranti Electric, Inc., 30 Rockefeller Plaza, New York 
me 


General Electric Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Hickok Electl. Instrument Co., 10514 Dupont Ave., Cleve 
land, O. 

Simpson Electric Co., 5200 Kinzie, Chicago, Il. 

Triplett Elecl. Instrument Co., 312 Harmon Drive, Bluff 
ton, O. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘‘Illuminometer,’’ ‘‘Pin-Jack.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N. E, Pitts 
burgh, Pa. 


INSTRUMENTS, Resistance Bridge 
General Electric Co., Schenectady, N. Y. 


INSTRUMENTS, Speed _ indicating. See 
Tachometers. 


INSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 
Bushings. See Ceramics. 
Ceramic. See Ceramics. 
Cloth. See Cloth, Insulating. 
Composition. See Plastics. 
Compounds. See Varnish, Insulating; also Wax and 
Compounds. 
Fibre. See Fibre; also Plastics. 
Lava. See Lava. 
Mica. See Mica. 
Molded. See Plastics. 
Paper. See Paper, Insulating. 
Phenolic Fibre. See Plastics. 
Plastics. See Plastics. 
Porcelain. See Porcelain. 
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created by Time and Experience 


Many types of electrical porcelain have been developed by STAR 
CERAMIC ENGINEERS to meet varied and severe conditions of 
service—high heat resistance; high mechanical and dielectric strength; 
low porosity and even moisture proof. Whether you need to make 
use of the skill of our engineering and design facilities or merely desire 
us to follow your blue prints and formulas rigidly—Star has a unique 
service to offer you. 
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ONLY RELAY USERS 
NEED TO READ THIS 


Write today for Circular 1653M. 


The Largest Manufacturer of Special ELECTRICAL PORCELAIN 





of L' cwel Beyond “ka 


A MOST VALUABLE CONTRIBUTION 
TO THE OPERATION OF YOUR PRODUCT 


At first glance just a strangely shaped piece of 
metal — BUT in many important devices this piece 


STAR PORCELAIN - An organization 


MAKERS OF * THERMOLAIN 

% LAVOLAIN * VITROLAIN 

* NU-BLAC * COMMERCIAL 
WHITE 


PORCE OMPANY 


41 Muirhead Ave. Trenton, N. J. 





It describes two amazing new Auto- 
matic Electric relays with qualities and 
features possessed by no other low-priced 
relay. 

In three months, thousands have been 
purchased in place of “cheap” relays. 
(Cost is the same.) Experience of users 
reveals these benefits: 

1. Reduced assembly costs (relays are pre- 
adjusted) 2. More reliable operation (contacts have 
heavy pressures—are “self cleaning’) 3. More posi- 
tive action (armature restored by leaf-spring) 4. No 
overheating (coil is “self-protecting”’ ). 

Circular 1653M explains these and 
many other advantages, and gives prices; 
also tells why you can buy this higher- 
quality relay at no extra cost. Write today. 


AUTOMATIC — ELECTRIC 


Relay Makers Since 1898 
1033 W. Van Buren Street, - Chicago 
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of metal is of almost priceless value to operating 
efficiency. This is the Dole Thermostatic Bi-Metal 
element of a well known temperature responsive 
device. It is only one of the numerous forms in which 
Dole Bi-Metal is being furnished to manufacturers. 





Specially notable are the distinctive qualities that can 
be engineered into Dole Bi-Metal. Put your questions 
to our staff. Cooperation in working out their problems 
is given freely to all possible users. Write for descrip- 
tive booklet, it is full of cost cutting ideas! 
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Slot See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape. 

Tubing. See Tubing, Varnished Fabrics; also Tub 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish. See Varnish, Insulating 

Wax. See Wax and Compounds 


IRONS, Soldering 

General Electric Co., Schenectady. N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


KNOBS, Radio and Instrument 

Alden Products Co., 717 Center, Brockton, Mass 

American Insulator Corp., New Freedom, Pa 

Chicago Molded Products Corp 1024 N. Kolmar Ave., 
Chicago, Ill. 

Imperial Molded Prods. Corp., 2927 W 
eago, Ill. 

Kurz-Kasch, Inc., Dayton, O 

Millen Mfg. Co., Inc., James, 
Mass 


LACQUERS. See 
LAMINATED PLASTICS. See 
LAMINATION DIES. See 


Harrison, Chi- 


150 Exchange St., Malden 


Finishes. 

Plastics. 
Dies & Molds. 
LAMPS, Miniature 


General Electric Co., Lamp Dept., 
Ohio. 

Herzog Miniature Lamp Works, Inc., 
Long Island City, N. Y. 


LAMPS, Ultra Violet 
General Electric Co., Lamp Dept., Nela Specialty Div 
410 Eighth, Hoboken, N. J. 


LAVA 

American Lava Corp., Chattanooga, Tenn 

Steward Mfg. Co., D. M., Chattanooga, Tenn 
LEADS, FLEXIBLE. See Flexible Leads. 


LIGHTS, Pilot or Indicator 
Dial Light Co. of America, 134 Liberty, New York, 
n.. 2. 


Nela Park, Cleveland, 


12-19 Jackson Ave., 


Drake Mfg. Co., 1713 W. Hubbard, Chicago, III. 

General Electric Co.. Lamp Dept., Nela Specialty Div., 
410 Eighth St.. Hoboken, N. J. 

Signal Indicator Co., 16 Hudson, New York, N. Y. 


LIMIT SWITCHES. Limit. 


LOCK WASHER SCREWS. See Screws, 
Lock Washer. 


LOCK WASHERS. See 
and Spring. 


LUGS, Copper 

Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill. 

Ilseco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Krueger & Hudepohl, 3rd & Vine, Cincinnati. O 

Patton-MacGuyer Co., 17 Virginia Ave.. Providence, 
R. IL. 

Sherman Mfg. Co., H. B., 


See Switches, 
Lock 


Washers, 


Syca- 


Battle Creek, Mich. 


MACHINE SCREWS. See 
chine. 


Screws, Ma- 


MACHINE TOOL DRIVES. See 
Machine Tool. 


Drives, 


MACHINES, Blue Printing 
Pease Co., C. F., 2613 West Irving Park Rd. 


Chicago, 
Ill. 


MACHINES, Die Casting 
Kux-Lahner Machine Co., 2145 Lexington St., 


Chicago, 
Ill. 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd 


Olney P. O., 
Philadelphia, Pa. 


MACHINES, Polishing and Buffing 
Packer Machine Co., Dept. M., Meriden, Conn. 


MACHINES, Riveting 


Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Chicago, Il. 


Tubular Rivet & Stud Co., Wollaston, Mass. 


TRICO OILERS 


SAVE TIME-OIL-WORRY 


NEW—MODERN—STREAMLINED 
UNBREAKABLE 


* They modernize your 
equipment 


Give that added sales 
feature 


Reduce selling resistance 


Guarantee proper lubri- 
cation 


Place you a step ahead 
of your competitor 


WRITE FOR BULLETINS £25 & 26 
TRICO FUSE MFG. CO. 


; 
; 


2 
= 


Milwaukee, Wisconsin 
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MAGNESIUM ALLOYS. See 
nesium. 


Alloys, Mag- 


MAGNETS, Lifting 

Electrical Coil Winding Co., 273 
N. J (Small. ) 

Ohio Elec Mfg. Co., 5905 Maurice <Ave., 


Saunders, Camden, 
Cleveland, O. 


MAGNETS, Permanent 


General Electric Co., Schenectady. N. Y 


MANUFACTURING, Contract 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. See 
Ladles. 


METALS, Colored. See Metals, Refinished. 


METALS, Laminated. See 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 
Thomas Steel Co., Warren, O. 


Pots & 


Metal, Ther- 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Cc. 8S. Brainin Div.. I. Stern & Co., Inc., 218 W. 40th, 
New York, N. Y 

Callite Products Div., Eisler Elec. Corp., 547 - 39th 
Union City. N. J. ‘‘Calliflex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Ill. 

General Plate Div. of Metals and Controls Corp., Attle- 
boro, Mass. ‘‘Truflex.’’ 


METERS. See 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

General Electric Co., Section M-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick. New York, 
N. Y. ‘‘Micanite.’’ 

New England Mica Co., Inc., Waltham, Mass. ‘“‘Y-26.”’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


MOLDED INSULATION. See 


MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. 
Callite Products Division, Eisler Elec. Corp., 547 
39th, Union City, N. J. 
Fansteel Metallurgical Corp., N. Chicago, Ill. 
International Nickel Co.. Inc., 67 Wall, New York, N. Y. 
Mallory & Co., P. R., Inc., Indianapolis, Ind. 
Westinghouse Elect. & Mfg. Co.. Dept. 7-N, E. 
burgh, Pa. 


MOTOR DRIVE UNITS. See 
chine Tool. 


MOTOR GENERATORS 


General Electric Co., Schenectady, N. Y. 


MOTOR STARTERS. See Controllers, 
tor. 


MOTORS 
(See also ‘‘Motor specifications for Designed-in Power 
Applications,’’ elsewhere in this issue.) 
Air-Way Electric Appliance Corp., Toledo, Ohio. 
Alliance Mfg. Co., Dept. H, Alliance, Ohio. 
Baldor Electric Co., 4351 Duncan Ave., St. Louis. Mo. 
Barber-Colman Co., Rockford, Il. 
Biack & Decker Elec. Co., Kent, O. 
Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill. 
Delco Products, Division General Motors Corp., Dayton, 
0. 


Instruments. 


Washington 


Plastics. 


Pitts- 


Drives, Ma- 


Dumore Company, Dept. 100-A, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 

General Electric Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Heinze Electric Corp., div. of Houdaille-Hershey Corp., 
Lowell, Mass. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Chicago, III. 

Kendrick & Davis Co., Inc., Lebanon, N. H. 

Leland Elec. Co.. Dayton, O. 

Master Elec. Co., Dayton, O 

Ohio Elee. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 

Russell Elec. Co., 340 W. Huron St., Chicago, Ill. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Smith Corp., F. A., 400 Davis St., Rochester, N. Y. 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill. 

U. 8. Electrical Motors, Inc., 86-34th St., Brooklyn, 


Victor Elec. Prods., Inc., 2950 Robertson Road, Cin- 
cinnati, O. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


MOUNTINGS, Rubber 
Lord Mfg. Co., 1655 West 12th, Erie, Pa 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


NAILS 
American Steel & Wire Co., 
land, O. 


NICKEL 
International Nickel Co., Inc.. 67 Wall, New York, N. Y. 
Somers Brass Co., Inc., Waterbury, Conn. 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 

American Brass Co., Waterbury, Conn. 

Baltimore Brass Co., The, 1205 Wicomico St., Baltimore, 
Md. 

Driver Co., Wilbur B., Newark, N. J 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 


Rockefeller Bldg., Cleve- 
(United States Steel Corp. Subsidiary.) 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


NUTS, Machine. See 
Screws. 


NUTS, Self-Locking 
Elastic Stop Nut Corp., 1017 Newark Ave., 
N. J. 


NUTS, Wing 
10s aaa Corp., Dept. E, 


**Adnic,’ 


Bolts, Nuts and 


Elizabet! 


190 Varick, New York 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 


OILERS 


Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicag 
Til. 


Hunter Pressed Steel Co.. Lansdale, Pa. 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Hl 


Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic, 
“‘Levomatic,’’ ‘‘Drip-Drop.’’ 


OIL-LESS BEARINGS. See 
Bushings, Graphite; 
ings, Non-Metallic. 


OSCILLOGRAPHS. See 
Testers. 


Bearings & 
Bearings & Bush- 


Instruments, also 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia. Pa 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., 
Ill. (‘‘Kimpak’’ Crepe Wadding.) 


PAINT. See Finishes. 


PAPER, Insulating 
Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
““Turbo.”’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

General Electric Co., Section M-0164, Appliance and 
Merchandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 2(0 Varick, New York 
N. Y. “‘Armatite,’’ ‘‘Duro,”’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del 
“‘Campbellite,’’ ‘‘C-F,"’ ‘‘Peerless.’’ 

Taylor Fibre Co., Norristown, Pa 

West Virginia Pulp & Paper Co., Pulp Products Dept 
= Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens 
te.°° 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W 
Blvd.. Chicago, Il. 

Mica Insulator Co., Dept. 31 


ol, 


Baking 


Chicago 


Washington 


Washington 
200 Varick, New York 


National Vulcanized Fibre Co., Wilmington, Del. 
PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conr 


PHENOLIC COMPOUNDS. See 


Plastics. 
PHENOL FIBRE. See Plastics. 


PHOSPHOR BRONZE 
American Brass Co., Waterbury, Conn 
— Brass Co., The, 1205 Wicomico St., Baltimore 


Bunting Brass & Bronze Co., Toledo, O. 
Driver-Harris Co., Harrison, N. J 

Seovill Mfg. Co., 65 Mill. Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 

Somers Brass Co., Inc., Waterbury, Conn. 


PHOTOELECTRIC CELLS AND TUBES 

General Electric Co.. Schenectady, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘‘Photronic.’’ 


PILLOW BLOCKS 
Ahlberg Bearing Co., 3030 West 47th, Chicago, Il 
Fafnir Bearing Co., New Britain, Conn. 


PILOT LIGHTS. See Lights, Pilot. 


PINIONS. See Gears & Pinions. 


PINS, Assembly 
Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J. 


PINS, Cotter 
Hubbard Spring Co., M. D., 555 Central Ave., Pon- 
tiac, Mich. 


PLASTICS, Laminated or Molded 
(See also Tubbing, Laminated Phenolic.) 
American Insulator Corp., New Freedom, Pa. 

Mold. ) 
Auburn Button Molded Plastics Div., 
Auburn, N. Y. 
Bakelite Corp., 247 Park Ave., New York, N. Y. 
Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 
Catalin Corp., 1 Park Ave., New York, N. Y. 
Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Il. 
Dow Chemical Co., 1450 E. Main St., Midland, Mich 
oe Plastics & Chemicals, Inc., North Tonawanda, 


(Cold 


Works, Inc., 


Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 
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. OU LEE 
=r When the human eye 
could probe no further into 
the mysteries of the heav- 


wa | Y ; )) ens, Galileo gave the world The Size and Shape You WANT 


the telescope. Since time 
began, necessity has been 


the mother of invention. The Dependability You NEED 


Whether you want large instruments or 
small, round or square, fan-shaped or 
rectangular, you can find the type and 
size you need in the complete G-E line. 
Or, if you need instruments for unusual 
applications, our engineers will modify 
standard units to fill your needs, or will 
design special instruments if necessary. 


es & 
Bush 


me” 
Vilming 
ance and 
ashingtor 


ew York 


All G-E instruments are carefully designed 
to enhance the appearance of equipment 
in which they are incorporated. Your 
customers will like their pleasing, modern 
appearance and their ability to deliver 
long, reliable service. 


On all problems of adapting instruments 
to your equipment, it will pay you to get 
in touch with your G-E office. Or write 
General Electric, Schenectady, N. Y. 


Saltimor 


Yesterday's insulation is no longer able to meet the 
demands of today. Underwriters are more severe in 
amma te Te ual Tine Fae) (Lot dace Motel hotmelt Mm hae 
ties insist on a greater margin of safety. To meet 
these new demands, we have developed in AlSiMag, 
a body numbered 197, a ceramic material that gives 
a wide margin of safety. It is a Steatite with high- 
dielectric resistance at elevated temperatures. It 
TTS MMe Me oe ol elt Tle eMule le Meh ae IT 
superior material. Why take chances? Get AlSiMag. 
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STOP TROUBLE... 


before it begins . . . Use Dunco 
relays for your exacting applica- 
tions. Compare their quality and 
performance with any other units 
of comparable price. Catalog and 
Data Book Free. 





QUANTITY 
PRODUCTION 


RELAYS 


at attractive 


prices? 


impregnated layer wound coils. 
6, 12 & 110 Volt A.C. & D.C. Also plate 
circuit type. 


ALLIED CONTROL CO., INC. 


227 FULTON STREET, NEW YORK 








Specify Centralab 
for Fixed and Variable 
Resistors 
Selector Switches 
Ceramic Capacitors 


Write for interesting literature 


Centralab 


Div. of Globe Union Inc. 
900 E. Keefe Ave., Milwaukee, Wis. 



















PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 
y for Electrical 


mi Purposes, Natural 
© Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 








General Electric Co., Section C-40, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass. ‘‘Textolite,’’ (‘‘Cetec’’ 
Cold Mold.) 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 
cago, Ill. 

Kurz-Kasch, Inc., Dayton, O 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ie 2 Lamicoid.’”’ 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe 
nolite.’’ 

Richardson Co., Melrose Park (Chicago), Til. ‘‘Insurok.”’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


PLATES, Carbon Resistance 


Berker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


Morganite Brush Co., Inc., Long Island City. N. Y¥ 

Superior Carbon Products, Inc., 9115 George Ave., Cleve 
land. O 

Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa 


PLATING PROCESS, Nickel, Zinc 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


PLATING GENERATORS 

Burke Electric Co., 12th & Cranberry Sts., Erie, Pa. 
Electric Specialty Co., 213 South. Stamford, Conn 
General Electric Co., Schenectady, N. Y. 


PLATINUM. See Points, Contact. 
PLIERS & TOOLS 


Mathias Klein & Sons, 320 Belmont Ave., Chicago, Il. 


PLUG & CORD SETS 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

telden Mfg. Co., 4633 W. Van Buren, Chicago, I] 


General Electric Co., Section Q-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. ““Ge-Flex.”’ 
Tell-tale Tap,’’ ‘‘Unicord.’ 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


PLUGS, Attachment 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

General Electric Co., Section Q-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn 


PLUGS, Expansion 
Hubbard Spring Co., M. D., 555 Central Ave., Pontiac, 
Mich 


PLUGS & JACKS, Radio 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 717 Center St., Brockton, Mass 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 


POINTS, Contact 

Molybdenum, Platinum, Silver, Tungsten. Special Al- 
loys 

Baker & Co.. Inc., 113 Astor, Newark, N. J. 

Cc. S. Brainin Div., I. Stern & Co., Inc., 218 W. 40th, 
New York, N. Y¥ 

Callite Products Division, Eisler Elec. Corp., 547 39th, 
Union City, N. J. 

Fansteel Metallurgical Corp., N. Chicago, Tl. 

General Plate Div of Metals and Controls Corp., 
Attleboro, Mass. 

Gibson Electric Co., 500 Blvd. of Allies, Pittsburgh, Pa 

Mallory & Co.. Inc., P. R., Indianapolis, Ind 


PORCELAIN 

Akron Porcelain Co., Akron. O 

American Lava Co., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“‘Nu-Blac,’’ ‘‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.”’ 

Steward Mfg. Co.. D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, Sandusky, O. 


POTENTIOMETERS. See Resistors, Radio 
Control. 


POTS & LADLES, Melting 

—. Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
““Dunco.”’ 

General Electric Co., Schenectady, N. Y. 

Russell Elec. Co., 340 W. Huron St., Chicago, Tl. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, 0. 
“Triplex 

Trent Co., Harold E., 619 N. 54th, Philadelphia. Pa. 


POWER TOOLS. See Tools, Power. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 


PRESSES, Drill 
Walker-Turner Co., Inc., 4230 Berckman, Plainfield, 
N. J. 


PRESSES, Plastic Molding 


Kux-Lohner Machine Co., 2145 Lexington St., Chicago, 


Ill 
Stokes Machine Co., E. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J.. 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PULLEYS 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill. 


PUSH BUTTON STATIONS. See Switches, 
temote Control. 


PYROXYLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. See Gears & Pinions, 
Non-Metallic. 


RECEPTACLES, Lamp. See Sockets, 
Lamp. 


RECTIFIERS, Current 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Electric Co., Section Q-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

International Telephone Development Co., Inc., 137 
Varick, New York, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


REDUCERS SPEED. See Speed Reducers. 
REEL, Cord (Built in) 


Vacuum Cleaner Corp. of America, Cordomatie Div., 
Wissahickon Ave. & Juanita. Philadelphia, Pa. 
“‘Cordomatic.’’ 


REFRACTORY PORCELAIN. See Ceram- 
ics, Cores, Resistor; Porcelain. 


REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo 
stats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Ine., Struthers, 1321 Cherry, Philadelphia, Pa. 
**Dunco.’’ 
General Electric Co., Schenectady, N. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 


REGULATORS, Voltage 

Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y¥ 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New York 
: ¥ 


General Electric Co., Schenectady, N. Y. 

H-B Elec. Co., Ine., 2531 N. Broad, Philadelphia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Allied Control Co., Inc., 227 Fulton, New York, N. Y 
American Automatic Electric Sales Co., 1033 W. Van 





Buren, Chicago, Ill. ‘‘Autelceo,’’ ‘‘Strowger.’’ 
American Gas Accumulator Co., Electrical Div., Eliza 
beth, N. J. ‘‘Agastat’’ (Time delay.) 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Clare & Co., C. P., Lawrence & Lamon Aves., Chicago, 
Til. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
“*Dunco.’’ 

Eagle Signal Corp., Moline, Ill. 

General Electric Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Kurman Electric Co., Inc., 239 Lafayette St., New York 


iy. me 

Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N. E. Pitts 
burgh, Pa. 


RESISTANCE LINE CORD. See Cords, 
Resistance Line. 


RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
“‘Bradleyunit,’’ ‘‘Bradleyometer,”’ ‘‘Bradleystat.’’ 

General Electric Co., Schenectady, N. Y. 

International Resistance Co., 405 N. Broad, Philadel 
phia, Pa. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

National Electric Controller Co., 5308 Ravenswood Ave., 
Chicago, Tl. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Tl. . 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers 
Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Centralab, Div. of Globe Union, Inc., 960 East Keefe 
Ave., Milwaukee, Wis. . 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 
International Resistance Co., 405 N. Broad, Philadel 
phia, Pa. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill. _ 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
White Dental Mfg. Co., 8S. S., 211 S. 12th St., Phila 
delphia, Pa. 


RHEOSTATS, Electroplating 
Udylite Corp.. 1651 E. Grand Blvd., Detroit. Mich. 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 

National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago. Ill. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Tl. _ 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 
“Vitrohm.’’ ; 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 

burgh, Pa. 


RHEOSTATS, Radio. See Resistors, Radio 
Control. 

RIVETING MACHINES. See Machines, 
Riveting. 

RIVETS 


Central Screw Co., 3519 S. Shields Ave., Chicago, Tl. 
Progressive Mfg. Co., Torrington, Conn. 
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== © BARNES-MADE SPRINGS SMALL POWER PLANT 


| : , 4 
BUILT FOR YEARS OF SERVICE 






oe STAMPINGS LQ wrr Forms ame 


Wis iid ‘ 

ist Keefe ’ ‘ S . 

nN. (4 re SCORES OF USES such as driving fans, movie projectors, and 
sine ae ky _ sti other light home appliances; powering toys, motion displays, 

— Fa eS switches and contro! systems—these and many other applications 

0X Y SAVING 4 aa ° F have proved the lasting dependability of the Alliance Model 

piiswcid MS Motor, illustrated above. 

Mich MEETING YOUR The MS Motor is unidirectional, available for either clockwise 

Wis. ? . or counter-clockwise rotation. It may be wound for voltages 

Philadel GET A BARNES QUOTATION @..* r from 24 to 250 at frequencies of 40, 50, or 60 cycles, with 

eed Ave ' (= Ae power outputs ranging from 1/250 to 1/800 H.P. consistent with 

a N.Y iy ee = duty cycle requirements. Finest materials and precision manu- 

E. Pitts ON YOUR ¢ . facturing assure long life and freedom from breakdowns. Excep- 

aN QO FA Py ° : 
, Radio —- tionally low priced. 
chines, WALLACE BARNES COMPANY Write or wire for sample and complete information. 


—— | ALLIANCE MFG. CO., Dept. H, Alliance, Ohio 
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SCREW MACHINE 
PRODUCTS 


and 
METAL SPECI TIES 


Seperioe Workmanshi 
M Orass of steel Se i 
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MOORE'S SMALL SET 
SCREWS 


Headless, Square 
and Hexagonal 


Heads, Dardelet Thread Lock Screws. 
Our table, “Number of Linear Feet to Make 100 
Pieces,“’ sent on request. 


GEORGE W. MOORE 
46 FARNSWORTH ST., BOSTON, MASS. 


SCREWS for ver 
You can deprd os 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 


oe ie ie ae ees Jes ee a Se, ee eee 


MERCURY SWITCHES 


Write for \ cont ~~ 








TROMBET TA SOLENOID CO. 


MILWAUKEE WISCONSIN 
U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltege, any frequency—General purpose— 
15 sizes—¥, to 90 Ibs. High speed—11 sizes—/, to 
35 Ibs. Long Stroke—11 sizes 4% to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity %4—10,000 Ibs. 


Disk and Shoe Brakes up to 2,500 ft-ibs. 
RECIPROMOTORS—SEMOTORS 
eny capacity 
Special Equipment Our Specialty 





RIVETS, Split & Tubular 

Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Chicago, Tl. 

Tubular Rivet & Stud Co., Wollaston, Mass. 


R.P.M. COUNTERS. See Tachometers. 


SAWS, Band & Bench 


— Co., Inc., 4230 Berckman, Plainfield, 
N. J 


SCREW MACHINE PRODUCTS, Fibre. 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 
Aluminum Co. of America, 2179 Gulf Bldg, Pittsburgh, 


a. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 897 Broad, Providence, R. I. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa. 

Waltham Watch Co., Waltham, Mass. 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2309 N. Keeler Ave., Chi- 
cago, Ill. ‘‘Sems.’’ 


SCREWS, Machine 

American Screw Co., Providence, R. I. 

Continental Screw Co., New Bedford, Mass. 

Progressive Mfg. Co., Torrington. Conn. 

Shakeproof Lock Washer Co.. 2509 N. Keeler Ave., Chi 
cago, Ill 


SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Chandler Products Co., Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

he ae Corp., Dept. E, 190 Varick St., New York, 

Pheoll Mfg. Co., Chicago, TU. 

= s Burdsall & Ward Bolt & Nut Co., Port Chester, 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 

— Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, ° 


SCREWS, Self-Tapping 

Parker-Kalon Corp., Dept. E, 190 Varick St., New 
York, N. Y. 

ee Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Ill. 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn - 

George W. Moore, 46 Farnsworth, Boston, Mass. 

Parker-Kalon Corp., Dept. E, 190 Varick St., New 
York, N. Y. 

Scovill Mfg. Co., 65 Mill. Waterbury, Conn 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 
eago, Ill. 


SCREWS, Hollow & Socket Head 
Allen Mfg. Co., Hartford, Conn. 


SCREWS, Thumb 

Parker-Kalon Corp., Dept. E, 190 Varick St., New 
York, N. Y. 

Progressive Mfg. Co., Torrington, Conn 


SCREWS, Wood 

American Screw Co., Providence, R. I. 

Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass 

Corbin Serew Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Serew & Mfg. Co., Cleveland. Ohio 

Parker-Kalon Corporation, Dept. E, 190 Varick, New 
York, N. Y. 

Pheoll Manufacturing Company, Chicago, Tlinois. 

— Burdsall & Ward Bolt & Nut Co., Port Chester, 

Scovill Manufacturing Co., 65 Mill, Waterbury, Conn. 


SEALS, Oil 
— Felt Co., Inc., 315 Fourth Ave., New York, 


Felters Co., Inc., 201 South, Boston, Mass. ‘‘Dufelt.’’ 
Garlock Packing Co., Palmyra, N. Y¥. ‘‘Klozure.’’ 
= Bros. Mfg. Co., 1854 8S. Kilbourn Ave., Chicago, 


SEATERS, Commutator Brush 
Ideal —— Dresser Co., 1008 Park Ave., Syca- 
more, ° 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


SHADES, Mica 


— Insulator Co., Dept. 31, 200 Varick, New York, 


New England Mica Co., Waltham, Mass. 


SHEAVES, V-Belt 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Tl. 


SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. 


SHEETS, tron Enameling 

American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio. ‘‘Armco.’’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Tl. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHEETS, Nickel. See Nickel 





SHEETS, Steel 

American Nickeloid Co., 1322 Second St., Peru, Ii. 
(Pre-finished. ) 

American Rolling Mill Co., 371 Curtis St., Middletown 
Ohio. ‘‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Ilinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Ill. 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHELLS, Screw Socket 
Sy ee Co., 17 Virginia Ave., Providence, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SILVER 
Sheet, Rod, Tube, Wire, Anodes. 
Baker & Co., Inc., 113 Astor, Newark, N. J 
Handy & Harman, 82 Fulton, New York, N. Y 
General Plate, Div. of Metals and Controls Corp., 
Attleboro, Mass. 


SLATE 
Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. See Tubing, Var 
nished. 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Electric Co.. Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Il. 


SOCKETS, Lamp 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Electric Co., Section Q-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

— Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 


SOLDER, Self-fluxing 

Jardiner Metal Co., 4818 S. Campbell Ave., Chicago, I!!. 
Kester Solder Co., 4201 Wrightwood Ave., Chicago, Il. 
Ruby Chemical Co., 68 McDowell St., Columbus, Ohio. 


SOLDER, Silver 

General Plate Co., Div. Metals and Controls Corp., 
Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. “‘Sil- 
Fos,’’ ‘‘Easy-Flo.”’ 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa. 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluids. 
Burnley Battery & Mfg. Co., North East, Pa 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, I)! 
General Electric Co., Section Q-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Kester Solder Co., 4201 Wrightwood Ave., Chicago, II! 
Ruby Chemical Co., 68 McDowell St., Columbus, Ohio 


SOLDERING IRONS. See Irons, Solder- 
ing. 


SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 


Tl. 
Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J 


Electrocoil Co., Inc., 6 Varick, New York, N. Y. 
General Electric Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
National Acme Co., 170 E. 13lst St., Cleveland, 0. 
Trombetta Solenoid Co., Milwaukee, Wis. 


SPEED INDICATORS. See Tachometers; 
also Stroboscopes. 


SPEED REDUCERS 

Alliance Mfg. Co., Dept. H, Alliance, Ohio. 

Barber-Colman Co., Rockford, Ill. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill. 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ml. 

Delco Products, Div. General Motors Corp., Dayton, 0 

Dumore Co., Dept. 100-A, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Il. 

General Elec. Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Hayden Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

James Mfg. Co., D. O., 1120 W. Monroe St., Chicago, 
I 


11. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Il. 

Leland Elec. Co., Dayton, O 

Master Elec. Co.. Dayton, O. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill 

U. 8S. Electrical Motors, Inc., 86-34th St. Brooklyn, 
me 


Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 
Westinghouse Elec. Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


SPEED REGULATORS. See Controllers, 
Motor. 


SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, II. 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co.. Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Barnes-Gibson-Raymond, Div. of Associated Spring 
Corp., 6399 Miller Ave., Detroit, Mich. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp.. 
1800 Clybourn Ave., Chicago, III. 

aor Co., M. D., 555 Central Ave., Pon 
tiac, Mich. 
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for Filling Fluorescent Lamp Reactors 
—And Many Similar Jobs 
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The first job is to melt the filling compound thoroughly and 
correctly ... And there is no more efficient and reliable method 
than a Sta-Warm Compound Heater. It utilizes modern elec- 
tric “‘dry" heat to insure even, uniform heating from top to 
bottom; it gives thorough melting with low heat concentration; 
it guards against overheating, carbonization, fire hazard and 
obnoxious fumes by means of a fixed or selective thermostatic 
control of extreme precision... A 10 gal. model is illustrated 
at the right; other models from 2 qts. to 100 gal.; in any size 
or shape; of any tank material; and for any heat control you 
may require. 
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7 
ae © | 2 METHODS of APPLICATION { 


ance and 

, Malden, REMOTE— Where work is spread out on table, melted wax 
may be drawn off through suitable valve into Portable Sta- 
Warm Wax Dropper. 14 and 1 pt. and 1 at. sizes. Single 


DIRECT—Where work can be brought under the heater. 
Compound dispensed through a heated outlet, and non- 
freeze, non-clog needle valves (Interchangeable to vary out- 





poems, =. heat, rheostat or thermostatic control. Thumb control of non- let flows). Application by drop or stream. Dual outlets with 
us, Ohio. clog needle valve for application. synchronized control available. Hand or foot opercted . . . 
Heater may be mounted on overhead monorail for products 
a Cae. too heavy to move, or which require ‘‘setting” before moving. 
+. s 
r. “si Write for Details—STA-WARM ELEC. CO., 565 N. chestnut St., Ravenna, 0. 
t., Phila- 
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, Camden, 


does, 1 ENGINEERS 
ae A SERVICE AS WELL AS A MATERIAL 


Competent sales engineers who are experienced felt 

men will be happy to advise with you. Their aim is | 
‘ to make customers ... not sales. Their practical 
= knowledge of the uses and advantages of felt is con- 
nein stantly being re-inforced with factual data from our 
Michigan Research Laboratory. Felt is the most efficient, the 

most economical material for many applications . . . 


provided the proper felt is used. Our new data sheets 


meters; 


Tee. enable you to prepare precise specifications. We 
iil. then guarantee to maintain uniformity on repeat SERIES MOTORS e ARMATURES e FIELDS 


orders. We'll be glad to send you a set of Data 


saa Sheets or w heve-e Salis Sener enll, PARTS FOR BUILT-IN APPLICATIONS 
se ; The motor or motor parts Products of distinctively 
Louis, Mo tor yourjob,designedinthe superior quality. Prices 
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itrollers, 


American felt 
Company 





light of 20 years of manu- 
facturing experience, built 
in a plant that has produced 
more than a million motors. 


that are competitive. Serv- 
ice that satisfies. Counsel 
and estimates promptly 
supplied. 


GET OUR PROPOSITION AND FIGURES 


nicago, Ill 

ig., Cleve 

mide) roe A C ry) ai aaa emen 
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ring Corp.. “ “ Manufacturers of the Air-Way Vacuum 

“ ed A Felt for every purpose . . . a Standard for every Felt a aN Se ct pAb 
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e | 
MAKES SOLDER | 
FLOW QUICK | 


AND FAST || 


Approved by 
Underwriters’ 
Laboratories 


| 
| 


Manufactured by 


BURNLEY*BATTERY & MFG. CO. | 


NORTH EAST, PENNSYLVANIA || 
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ALL WAYS 


Gardiner Rosin Core Solder is made by 
modern production methods that assure fast, uniform 
work . .. savings in both time and material. Yet it 
sells for less than even ordinary solders. 

Also made in Acid Core and specials in various 
alloys, core sizes and gauges. 


(2 
Sen Sper 2 
. re AIGAHtCr =z, 
ETAL CO. 7 ae 





4818 So. Campbell Ave., Chicago, Ill. 


KESTER 
FLUXES 


40 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, Illinois 
Eastern Plant: Newark, N. J. 


Canadian Plant: Brantford, Ont. } 





For identifying Wires 

Parts, etc. Embossed 

or Stamped Consecutive 

Numbers a specialty. Made from 

aluminum, brass or copper. All sizes 

and styles. Write for free samples 
and prices. 


NATIONAL BAND & TAG CO. 


Dept. 9-867 Newport, Kentucky 









@ All eight types are made of 

bakelite. They are cured at 
temperatures giving highest uni- 
formity, strength and moisture- 
resisting qualities. Provide 
tonvenient junction points for 
any wiring circuit, and can be 
used in a wide range of in- 
stallations. Write for bulletin. 


BURKE furs 
12th & CRANBERRY ST 


ERIE, PENNSYLVANIA 











Hunter Pressed Steel Co., Lansdale, Pa. 
Peck Spring Co., 12 Grove Ave., Plainville, Conn 
Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 


SPROCKETS 
Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 


SPROCKETS, Roller Chain 
Pyott Foundry & Machine Co., 328 N. Sagamon, Chi 
cago, Ill. 


STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill. 

Aluminum Goods Mfg. Co., Manitowoc, Wis. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
$ristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Dante Elec. Mfg. Co.. Bantam, Conn. 

Hubbard Spring Co., M. D., 555 Central Ave., Pontiac, 
Mich 

Hunter Pressed Steel Co., Lansdale, Pa 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Linden & Co., Inc., 897 Broad, Providence, R. I 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2509 N Keeler Ave., 
Chicago, Il 

Sherman Mfg. Co., H. B. Battle Creek, Mich 

Willor Mfg. Co., 76 Spring St., New York, N. Y. 


STAMPINGS, Small Non-Metallic 
3randywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. i 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

General Electric Co., Section C-40, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass 

Richardson Co., Melrose Park (Chicago), Il. 

Taylor Fibre Co., Norristown, Pa. 


STARTERS, Motor. See Controllers, Mo- 
tor. 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T.. Chicago, Il. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See Sheets 
Iron Enameling 


STEEL, Stainless 
American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio Armco.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 

States Steel Corp. Subsidiary.) 
Driver Co., Wilbur B., Newark, N. J. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL, Strip 

American Nickeloid Co., 1322 Second St., Peru, Ill. 
( Pre-finished. ) / 

American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio “*Armco.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 

Granite City Steel Co., Granite City, Il. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc.. Jos. T., Chicago, Til. 

Thomas Steel Co., Warren, O. (Electro Zinc, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated.) ‘‘Thomastrip.’’ 


STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

General Electric Co., Section Q-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


STRIPPERS, Wire 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Pyramid Products Co., 2224 S. State, Chicago, Ill. 7 

Smith Corp., F. A., 400 Davis St., Rochester, N. Y 

Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, O. 


STROBOSCOPES 


General Electric Co., Schenectady, N. Y. 


SWITCHES, Fixture 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div.. Hartford, Conn. 

General Electric Co., Section Q-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H.’’ 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Electric Co., Schenectady, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Lighting Fixture 
General Electric Co., Section Q-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied-Control Co., 227 Fulton, New York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Bacon, Emra D., 4513 Brooklyn Ave., Cleveland, Ohio. 

Barber-Coleman Co., Rockford, Il. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. 








Micro Switch Corp., 1 E. Spring, Freeport, IT. 
National Acme Co., 170 E. 131st St., Cleveland, O 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


SWITCHES, Mercury 

General Electric Co., Nela Specialty Div., Lamp Dept., 
410 Eighth St., Hoboken, N. J **Kon-Nec-Tors.”’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Tl. 

Mure-Trols, Norwood Power Bldg., Dayton. Ohio. 

Powrex Switch Co., 196 Willow, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II. 

Mallory & Co.. Inc., P. R., Indianapolis, Ind 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill. 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y 
Arrow-Hart & Hegeman Elec. Co., Industrial Control! 
Div., Hartford, Conn 
Dunn, Ine., Struthers, 1321 Cherry, Philadelphia, Pa 
““Dunco.”’ 
General Electric Co., Dept. 6A-201, Schenectady, N. Y 
Hart Mfg. Co., Hartford, Conn “Diamond H."’ 
Micro Switch Corp., 1 East Spring, Freeport, I. 
Trumbull Elec. Mfg. Co., Plainville, Conn 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control 
Allied Control Co., Ine., 227 Fulton, New York, N. Y 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 
Chase-Shawmut Co., The, Newburyport, Mass. 
General Electric Co., Section Q-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn 
Hart Mfg. Co., Hartford, Conn. “Diamond H.’’ 
Micro Switch Corp., 1 East Spring, Freeport, Ill 
Trumbull Elec. Mfg. Co., Plainville, Conn 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il! 


SWITCHES, Thermostatic 


Fenwal Incorporated, 10 Main, Ashland, Mass. 


SWITCHES, Time. See Timing Devices. 
SWITCHES, Vacuum 


General Elec. Co., Dept. 6-201, Schenectady, N. Y. 


TACHOMETERS 
Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark. N. J. 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-867, Newport, Ky 


TANTALUM 
Fansteel Metallurgical Corp., N. Chicago, Ill. 


TAPES, Cotton, Linen, Silk 

General Electric Co., Section M-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. 

J. Sullivan & Sons Mfg. Co., 2224 N. 9th, Philadel- 
phia, Pa. Insulating tape. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


TAPE, Fibre 
Minnesota Mining & Mfg. Co., 791 Forest Ave., St. 
Paul, Minnesota. ‘‘Scotch.’’ 


TAPE, Mica 

General Electric Co., Section M-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, II. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
i. 


TAPE, Rubber and Friction 

General Electric Co., Section M-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Tl. 

Mica Insulator Co., Dept. 31, 200 Varick. New York, 
NY 


N. Y. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
‘“*Turbo.’’ 

General Electric Co., Section M-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. Y¥. ‘‘Empire.’’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


TERMINAL BLOCKS. See Blocks, Ter- 
minal. 


TERMINALS, Plain & Locking 
Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 
Chicago, Ill. 


TERMINALS & CONNECTORS 

Alden Products Co., 717 Center, Brockton, Mass. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Burke Electric Co., 12th & Cranberry Sts., Erie, Pa. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

one Inc., 4252 Lincoln Ave., Chicago, Ill. (For 
uses. 
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NEW 
PRECISION 


PORTABLES 
ORT 


Attractive Black Molded 
Case—Clear Readability— 
Long 4.58” Scale 


@ @ Models 625 (DC—Moving Coil Type)—635 (AC—Mov- 
able Iron Vane Type) and 665 (Electrodynamometer Type)... 
new molded case portables, may be obtained with extreme sensi- 
tivity for laboratory use—as well as those for general commercial 
and industrial testing purposes. Have mirror scale and knife- 
edge pointer to assure quick, accurate readings. Scale length is 
4.58"—Accuracy within 1%. Attractive black molded case, 
6" x 544" x25". Attached leather strap handle. 

Another popular line of portables includes Models 725 (DC )— 
735 (AC). This popular style has a precision instrument with 
long 6” mirror scale. Oak case is 11” x 9" x 4". 

To meet the demand for portable instruments, Triplett has avail- 
able handy instrument stands for 3” and 4” panel instruments; 
available with 2, 3, or 4 binding posts. Black wrinkle finish 
all metal case—sloping panel—4” x 4" x 316". 

Models 325 (DC)—335 (AC) for laboratory, shop bench and 
special purposes. Tilting feature permits adjustment to any 
angle tor accurate reading. 

Model 525. 3.50” Scale. Has mirror scale and knife edge 
pointer for extreme accuracy in reading. 


Write for Catalog—Section 315 Harmon Drive 
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Something 


NEW... 


‘ Key is integral 
-* with the bushing, for 
easier assembly and longer life. 


PYOTT 
BUSHABLE SHEAVES 


There is a difference in bushable sheaves. Pyott 
has developed a new bushing that eliminates key 
troubles — strengthens the sheave’s danger point 
—the hub. 


In Pyott bushings, the key is cast and machined 
integrally with the bushing, giving a sounder, 
firmer fit with the sheave. Easily interchangeable. 
Can’t distort, burr, or wear out. Simple assembly, 
with only twosetscrews to tighten. Perfectly cast and 
finished. And this superior product costs no more. 


Pyott Bushable Sheaves are made in a range of di- 
ameters from 3” to 18”, widths from 1 to 6 grooves, 





for 1%” and 2142” cross section V-belts. Regular type 
sheaves up to 72” diameter. 


Write for 
Picture story of 
Pyott methods. 





FOUNDRY AND 
MACHINE CO. 
328 NORTH SANGAMON STREET, CHICAGO 
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@ Where applications call for 
positive performance — auto- $ FE 
matic controls, keying, change- 
over, etc.—Kurman relays are 
in demand. Check on these 
for increased efficiency. 


NEW!—THE 25 RELAY... 





Nesey 
feos be) 


RUGGED, COM- 
PACT, LOW 
POWER CON- 
SUMPTION OF 1.5 
WATTS, HIGH 
POWER OUTPUT 
OF 2,000 WATTS. 


@ This Kurman unit requires 
one half the power of any 
similar relay and weighs 
only 4 ounces. Ceramic 
Alsimag non-hygroscopic in- 
sulation; quarter inch diam- 
eter coin silver contacts, 
self-cleaning wipe, canti- 
lever spring action, with 
less than 25% of allowable 
stress on the spring arms. 
Has entirely new type of 
laminated magnetic structure. 
Developed to meet the need 
for a high quality medium 
duty relay at low cost. 


HIGH CONTACT 
PRESSURE, HIGH 
OPERATIVE SPEED, 
FULL ARMATURE 
BALANCE IN ANY 
POSITION. 


@ High contact pressure 
high operative speed and 
full armature balance in any 
position. Single pole, 
double throw, C type coin 
silver contacts; rated to 
carry 2 amperes at 110 volts. 
Precision adjustment. Coil 
will carry 3 watts without 
overheating. Can be sup- 
plied to fill requirements 
varying from 2 to 50 milli- 
watts input, and loads as 
high as 1,000 watts. 


Cut production as well as experimental costs by 
specifying Kurman relays for the next job. Write 


today for descriptive literature; no obligation. 





se 
ye tse ee 










































































For simplification of opera- 

tion; for increased efficiency, 
or for sales appeal —an automatic 
timer will prove advantageous, 
Write for There is a _ suitable Walser 
catalog timer model for your product. 


WALSER AUTOMATIC TIMER (© 


GRAYBAR BUILDING + NEW YORK, N. Y. 












Automatic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 


POWER 


oe OE Pat) 0892 


SPIRAL 
WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 
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Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 


Sherman Mfg. Co., H. R., Battle Creek. Mich 
Thompson-Bremer & Co., 1642 W. Hubbard, Chciago, 
Ill 


TESTERS, Coil 
See also Instruments 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co Rockford, Til 

Dunn, Inc Struthers, 1321 Cherry, Philadelphia, Pa. 


Dunco 
Fenwal Incorporated, 10 Main, Ashland, Mass. 
General Electric Co., Schenectady, N c 


H. B. Elec. Co., Inc., 2531 N. Broad, Philadelphia, 
Pa 


Hart Mfg. Co., Hartford Conn. “Diamond H.’’ 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘‘Pyro 
therm,’’ “‘Sensatherm,’’ ‘‘Vasaflame.’ 


Micro Switch Corp., 1 East Spring, Freeport, TI. 
Spencer Thermostat Co., 105 Forest, Attleboro, Mass 
Klixon.’’ 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Automatic Temperature Control Co., 31 E. Logan, Phila 
delphia, Pa 

Bacon, Emra D., 4513 Brooklyn Ave., Cleveland, Ohio 
Barber-Colman Co., Rockford, Ill 


Dunn, Ine., Struthers, 1321 Cherry, Philadelphia, Pa. 
Dunco.”’ 
Eagle Signal Corp., Moline, Il **Microflex,’” ‘‘Poly 


flex.’’ 
General Electric Co., Dept. 6B-201, Schenectady. N. Y 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, I) 
Hansen Mfg. Co., Princeton, Ind. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Industrial Timer Corp., 101 Edison Place, Newark, N. J 
eee Electric Co., 37 West Van Buren St., Chicago 
] 
Potter & Brumfield Mfg. Co., Princeton, Ind. 
Thompson Clock Co., H. C., Bristol, Conn 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
woe Automatic Timer Co., Graybar Bldg., New York 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 


TOOLS, Power 
“—s Turner Co., Inc., 4230 Berckman, Plainfield, 


TOOLS AND JIGS 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y 


TRANSFORMERS 
For built-in applications to electrically operated ma 
chines, appliances and equipment. 
Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 
Dano Elec. Co.. 93 Main, Winsted, Conn. 


— & CX Inc., Dean W., 547 W. Fulton, Chicago, 

| 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
B. 

General Electric Co., Ft. Wayne, Ind. 


Sola Electric Co., 2525 Clyburn Ave., Chicago, Tl 

Standard Transformer Co., 1500 N. Halsted, Chicago, Ill 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

ee Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
urgh, Pa 


TUBES, Paper 


Paramount Paper Tube Co 801 Glasgow Ave., Fort 
Wayne, Ind (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Il (Square, Rectangular, Round.) 

TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn 


Bridgeport Brass Co., Bridgeport, Conn 

Dante Elec. Mfg. Co., Bantam, Conn 

[isco Copper Tube & Products, Inc., 5629 Madison Rd 
Cincinnati, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Laminated Phenolic 

srandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Formica Insulation Co., 4638 Spring Grove Ave.. Cin 
cinnati, O 

General Electric Co., Section C-40, Plastic Dept., 1 
Plastics Ave., Pittsfield, Mass ‘‘Textolite.’’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ae 


National Vuleanized Fibre Co., 
“*Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill ““Insu 
rok.”’ 

Synthane Corp.. Oaks, Pa 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 


TUBING, Monel & Nickel 
International Nickel Co., Inc., 67 Wall, New York, 
mn. YE. 


Wilmington, Del 


TUBING, Phosphor Bronze 


American Brass Co., Waterbury, Conn. 


TUBING, Varnished Fabric (Spaghetti) 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
Turbo.’’ 

General Electric Co., Section M-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

Mica Insulator Co., Dept. 31. 200 Varick, New York, 
N. ¥. ‘‘Empire.’’ 











TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,"" ““Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 


TUBULAR LAMPS. See Lamps, Miniature 
TUNGSTEN 


Wire, Rods, Sheets, Special Shapes 
Callite Products Divy., Eisler Elee. Corp.. 547 39th 
Union City, N. J “Kulgrid.”’ 
Fanstee] Metallurgical Corp., N. Chicago, Ill 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


ULTRA VIOLET SOURCES. See Lamps. 


UNITS AND ELEMENTS, 
Heating 

Ceram-I-Cast Corp., Plainfield, N. J. 

General Electric Co., Dept. 6A-201, Schenectady, N. Y 

Rockbestos Products Corp., 751 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Trent Co.. Harold E., 619 N. 54th, Philadelphia, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, Mo 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 

White Dental Mfg. Co 
delphia, Pa 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘“‘Chromalox.’’ 


VACUUM SWITCHES. See Switches, 
Vacuum. 


V-BELTS 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Il. 


VARNISH, Insulating 

Acme Wire Co., New Haven, Conn 

General Electric Co., Section M-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washingtor 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
a **Linolac.’’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N. E. Pitts 
burgh, Pa. 


VOLUME CONTROLS, Radio. See Re- 
sistors, Radio. 


WASHERS, Felt 


American Felt Co., Inc., 315 Fourth Ave., New York 
N. ¥ 


Resistance 


S. S., 211 8S. 12th St., Phila 


Felters Co., Inc., 201 South, Boston, Mass. 
Western Felt Works, 4029-4115 Ogden Ave., Chicago 
Ill. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Beall Tool Co., Easton Alton, Til 

Butcher & Hart Mfg. Co., Toledo, O 

Eaton Mfg. Co., Massillon, O. 

Hubbard Spring Co., M. D., 555 Central Ave., Pon 
tiac. Mich. 

National Lock Washer Co., Newark, N. J., and Mil 
waukee, Wis 

Philadelphia Steel & Wire Corp., Germantown, Phila 
delphia, Pa. 

Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2569 N. Keeler Ave., Chi 
cago, Ill. ; 
Thompson-Bremer & Co., 1640 W. Hubbard, Chicago 

Til 


Washburn Co., Worcester, Mass. 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Hubbard Spring Co., M. D.. 555 Central Ave., Pon 
tiac, Mich. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WASHERS, Non-Metallic. See Fibre Vul- 
eanized; Also Plastics; Also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement 
General Electric Co., Section M-0164. Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Mica Insulator Co., Dept. 31, 200 Varick, New York 
a 


Sauereisen Cements Co., Pittsburgh (15), Pa. 


WHEELS, Blower and Fan 
Barber-Colman Co., Rockford, Tl 

Janette Mfg. Co., 556 W. Monroe, Chicago, III. 
Torrington Mfg. Co., Torrington, Conn. 


WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Universal Winding Co.. P. O. Box 1605, Providence 
R. I ‘*Leesona,’’ ‘‘Duo-Matic.’’ 


WIRE, Bare ; 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh 
Pa. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron 

Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, I! 
Bridgeport Brass Co., Bridgeport, Conn. _ 
Roebling’s Sons Co., John A., Trenton, N. J. 
Secovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WIRE, Copper Clad 


Callite Products Division. Eisler Elec. Corp., 547 39th, 


Union City, J. . : 
General Cable Corp., 420 Lexington Ave., New York 
i. Be 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 


Barnes Co., Wallace, Div. of Associated Spring Corp., 


Bristol, Conn. 


Hubbard Spring Co., M. D., 555 Central Ave., Pon- 


tiac, Mich. 
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HEN the Warner-Patterson Company asked 
W us to work on the problem of making a molded 
assembly of their new Warner Portable Motor 
Analyzer it looked like a mighty tough job—but 
we welcome hard molding jobs because they 
enable us to demonstrate the full value of our 
plant and experience. 






SCOTCH 
ELECTRICAL TAPES 


A New Time and Material Saving Method 
That Can Be Applied To Any Magnetic Coil 


@ Flexible, easy to apply, pressure sensitive 
Scotch Electrical Tapes have high dielectric 
strength along with the strong backing and cor- 
rect adhesive to hold and bind leads in place (no 
terminal strips or eyelets necessary) and also 


The pictures above show just how we solved the 
problem—how we worked out 18 molded parts 
that were held to tolerances of .001" to .004”, 
depending on the part. 

These parts had to fit together, and also had to 
fit the operating mechanism of the unit. The case 
involved a deep draw, with side cores and hori- 
zontal bosses—a very difficult molding job. 


The assembly was made up of: 
























1 Case 1 Pressure Gage Case insulate in one operation. Scotch Tape adheres 
1 Back 2 Molded Transparent Lenses permanently to the enamel wire coil thereby 
8 Switches 1 Neon Tube Panel preventing movement of leads or wire breakage. 
1 Switch Bracket 1 Thermocouple T aie Guid i a ss 
1 Volt Meter Case 1 Solvent Cup ryt rates in your OWN shop on Gny mag 


netic coil—send coupon below for a sample roll. 
Made and Patented in U. S. A. by 


MINNESOTA MINING & MFG. CO. 


SAINT PAUL ho 
The Desire To Serve \)E82/ The Ability To Produce 


The resultant simplified assembly is low in cost, 
light in weight and provides maximum electrical 
and heat insulation. 


Whether you have a complicated problem or a 
simple molding job, we should like the opportunity 
to demonstrate how we can handle it in any 
plastic material. 











a) iF you REQUIRE PULLS, KNOBS AND HANDLES— Mn aee..sec. i 
s —_—,. don't overlook our unusually large stock Saint Paul, Minnesota Dept. EM540 











latest styles, colors and specifications. 


ae? IMPERIAL MOLDED PRODUCTS CORP. 
=.=" 2921 West Harrison Street, Chicago, Illinois 
Name 


Tew 


Bakelite @ Plaskon e Durez @ Tenite @ Beetle e@ Lucite City 


Au Stam 4 assortments. Bulletin K-100 shows all the Gentlemen: Kindly send a sample roll of Scotch Electrical Tape 


to be used for the following purpose: 
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Hunter Pressed 





Steel Co., Lansdale, Pa. Belden 


Corry. Pa General Elec. Co., Section Y-94012, 


FUSE METAL—Pure zinc ac- | O° “Gow Runder’ “Nitro V8" Buren. Chicago, Te Wire, Resistance 


““Chromel-Alumel.’’ 








Mfg. Co., 4633 W. Van _ Buren. 
Raymond Mfg. Co., Div. of Associated Spring Corp., “‘Cotenamel,’’ ‘“‘Celenamel,’’ ‘‘Silkenamel.’’ 
Appliance and Mer- 
“*Deltabeston.’’ 
Y 


EYELETS —Regular and Special Roebling’s Sons Co., John A., Trenton, N. J chandise Dept., Bridgeport, Conn. 


General Electric Co., Schenectady, N. 


WIRE, Insulated Rockbestos Products Corp., 751 Nicoll, New 
. > See also Cable, Heavy Duty; Cord, Flexible. Conn. ‘ ““Rockbestos All- Asbestos.’” 
WIRE—Pure zinc wire American Steel & Wire Co., Rockefeller Bldg., Cleve- Roebling’s Sons Co., John A., Trenton, 


land, O (United States Steel Corp. Subsidiary.) Winsted Division, Hudson Wire Co., 


Boston Insulated Wire & Cable Co., Dorchester, Mass. American Brass Co., Waterbury, Conn. 
curately rolled for fuse elements General Electric Co., Section Y-94012, Appliance and Boston Insulated Wire & Cable Co., 


Merchandise Dept., Bridgeport, Conn **Deltabeston.’’ Driver Co., Wilbur B., Newark, N. J. 


“‘Nichrome,’’ 
Nilvar,’’ ‘‘Magno,’’ 


o is 2 General Electric Co., Dept. 6-201, Schenectady, N. Y. ron,”’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,’’ 
ij ZINC—Strip zinc for commercial Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. **Radioalloy.’’ 
| Lenz Electric Mfg. Co., 1755 N. Western -Ave., Chi- Driver-Harris Co., Harrison, N. J. 
uses eago, Ill (Glass. ) vance,’” ‘‘Hytemco,”’ ‘Ni 
Rockbestos Products Corp., 751 Nicoll, New Haven, *‘Gridnic, “‘ **Radioohm,’’ *“‘Ohmax,”’ 
Conn “*Rockbestos All-Asbestos.’’ ‘‘Rockbestos A. “‘Lohm,’’ ‘*‘Lucero.’’ 


New York, N. 


Waterbury, Conn. WIRE, Magnet 
Acme Wire Co., New Haven, Conn. **Enamelite,”’ ZINC 
‘“‘Cottonite,’’ ‘‘Silkenite,"’ ‘‘Paperite,’’ ‘‘Celenite,’’ Sheet, Strip, Slab, Rolled. 
| ‘*Heatex.’ New Jersey Zinc Co., 160 Front, 
} American Steel & Wire Co., Rockefeller Bldg., Cleve ‘“‘Horse Head.’”’ 
land, O (United States Steel Corp. Subsidiary.) Platt Bros. & Co., Waterbury, Conn. 


(Fuse Metal.) 
























WATCH FOR ANNOUNCEMENT 
of 
SIXTH ANNUAL 
ELECTRICAL MANUFACTURING 
PRODUCT DESIGN CONTEST 
in 
JUNE 
ELECTRICAL MANUFACTURING 


* 














Every engineer, designer and executive engaged 


making electrically operating machines, appli- 


ances and equipment will be interested. 




















ELECTRICAL MANUFACTURING 





ag Holyoke Wire & Cable C vi Main, Holyoke, Mass 
THE PLATT BROS. & co. ietamaenre Sons Co., John A., Trenton, N. J. Hoskins Mtge Co. Detroit itch “Chromel.” ‘ a 


¥. 




















ELECTRICAL CONTACTS 
by BRAININ 


Help Solve Engineering 
and Design Problems 


We invite your inquiry in reference to materials and 
designs for new applications, or for the re-design of 
existing products. Specialists in laminated sheet 
and wire, bimetals, composite rivets and screws— 
we also supply contact rivets in silver, silver alloys 
and other materials to your specification. Write to 
BRAININ for your contact requirements. 











OUTSTANDING 
PROPERTIES OF 


Acme Enameled Wire 


ACME Enameled Wire has not only the ability to 
meet every electrical requirement, but also the 
extreme toughness, durability and good slip neces- 
sary to undergo the physical severity unavoidable in 
modern, high speed winding. 






























In winding motor armatures, for instance, where 
the wire must be forced into narrow slots, extra 
abrasion resistance pays dividends in reduced 
rejections. Acme Wire affords this safety margin. 









The strength, the smooth fin- 
ish, and the distinctive beauty 
of non-kinkable BEAD 
CHAIN* give added value to 
many products in the electrical 
field. Made in sizes shown. 





In coil winding, wire with good slip, instead of 
piling up and later loosening, slides smoothly and 
evenly into place, making a job that will stay tight. 
Acme is such a wire. 


The durability, toughness and good slip of Acme 
Wire are due largely to the enamels used. These 
are of Acme formula, proved out through winding 
hundreds of thousands of coils for electrical manu- 
facturers. For a change, why not specify “Acme” 
in your next wire order? Wire samples sent when 
requested. 





NO.6 NO.10 NO.13 NO.20 





Our 25 years’ experience is at yourser- 
vice for developing new assemblies. 








BEAD CHAIN 


*STas.isHed 19!* 
Trade Mark Reg US Pat OF 





Wire 


PRODUCTS 


Aeme 








1 tense ana 


THE BEAD CHAIN MANUFACTURING CO. The Acme Wire Co., New Haven, Conn. 


Reg. U.S. Pat.of. 16 MT. GROVE ST., BRIDGEPORT, CONN. | MAGNET WIRE—COILS—VARNISHED INSULATIONS- CAPACITORS 
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1/1500 hp. 


A powerful new 
MIDGET MOTOR 


for precision instruments, 
timing devices, etc. 


Although only 2% in. high, 
the new Bodine Type K 
motor has distributed 
windings, precision- 
ground shaft, diamond- 
bored sleeve bearings or 
ball bearings, and other 
features heretofore pos- 
sessed only by larger 
motors. Having a normal 
output of 1/1500 hp. on 
continuous duty, with 
greater output for intermittent service, this motor is 
especially suited for timing devices and other equip- 
ment requiring relatively low output and steady, 
trouble-free service. 


Cutaway view, showing details 
of frame, rotor, and windings. 


This new motor is available in the three-wire, 
capacitor type (Type KYC), and non- 
synchronous capacitor type (Type 
KCI).The latter can be modified to fa- 
cilitate dynamic braking. Bodine Elec- 
tric Co., 2256 W. Ohio St., Chicago. 


SEND FOR NEW BULLETIN 


BODINE MOTORS 


ENGINEERED FOR. YOUR PRODUCT. 
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SOLDERLESS —TAPELESS WIRE CONNECTORS 
Strip Wires—Screw On— THAT’S ALL!!! 


BS 
=" =e 


Better Electrically—Stronger 
Mechanically — Wire Joints 
Made in Fraction of Time 
Required by Old-Fashioned 
Solder and Tape Methods— 


No more. solder—tape—flux— 
blow torch—fuel or open-flame 
hazards or special tools when you 
use Ideal ‘‘Wire-Nuts” in your 
products. 

So strong are the joints made with 
these handy connectors that they 
withstand nearly 34 times more 
pull than the best soldered joints. 
They insure tightly compressed 
contact between wires in joints, 
and are puncture-proof at 10,000 
volts. 

There’s an Ideal ‘‘Wire-Nut”’ for 
every common wire joint in solid 
or stranded wire from 2 No. 20 to 
3 No. 10. Fully Approved: 
Listed by Underwriters’ Labor- 
atories, Inc. 

Find out how you can boost 
quality and slash wire joint costs 
on your products by using these 
handy connectors. 


FREE SAMPLES ON REQUEST L 


Electrical Products Division 


IDEAL COMMUTATOR DRESSER COMPANY 


1008 PARK AVENUE SYCAMORE, ILLINOIS 


ELECTRICAL MANUFACTURING 
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PLATINUM-SILVER-PALLADIUM 


"Sean TAC TS 


AN D CONTACT MATERIALS 


E can supply you with whatever 
you may need in contacts or con- 
tact materials and you may always 

s ¢ R gw ss 





be sure of the unvarying purity and uni- 
formity of the metal because its refining 
is done under strict scientific control. As a 
result, it is of uniform crystalline structure 
and it has the positive working qualities 


. that assure consistant performance. We 
“p ig shall always be glad to discuss your con- 
tact requirements with you. 


SPECItAL SBHAPE S 


MEL . REFINERS AND WORKERS 
OF ' LATINUM. GOLD AND SILVER 
113 ASTOR STREET, NEWARK. N. J. 


—— 






‘““RESULTS”’ 
ARE WHAT COUNT ! 





QUALITY 


Over 30 years of experience 
in producing high quality 
merchandise are back of all 


Hickok Instruments. 
Perhaps you’re not interested in 
the fact that Superior has one of the 
finest plants in all America, that 
our experience in years and engi- 


all Hickok Instruments — neering knowledge is unexcelled. 
It’s results you 


Meters, Potential Transform- ae? Gee 
ers, Current Transformers, sults we get for 


: ou. Better op- 
Shunts, etc. are made in hg Sena 


Rectangular accordance with NEMA wear for both 


Panel Meter : : S ior brush- 
Standards and Specifications. on tae aiken 

: tors equipped 

Write for catalog and com- with them. 


plete information. What's your 


Nene problem? 
od 


This high quality is further 
emphasized by the fact that 





Current VY) See eM LS J CD | 
Transformer K T 7 
THE HicKOK ELECTRICAL INSTRUMENT CO “*7ALL THAT THE NAME IMPLIES’’ * 
10514 DUPONT AVE. + CLEVELAND. OHIO, U.S.A 9115 GEORGE AVE. e CLEVELAND, OHIO 
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FREE 
NE BULLETINS 


ON COIL WINDERS 



























Adding machines don't make mistakes. Nor Do you have the latest information on these 
can any ‘‘mistakes’’ be tolerated in their | UNIVERSAL COIL WINDERS? 
ion. It’ ision job all the | 
memnariaeers It's a pee job No. 84 Cross-Wound Coils for Radio Receivers. ’ 
way through. Ask for Bulletin 84. ; 
’ ea No. 96 L -W ound Coils—“Cotton Interwoven” 
That's one reason the Sundstrand Division . suk Slnetmaabaand, Ale tos tain 26. | 
of Underwood Elliott Fisher, when a molded No. 98 Heavy Duty Winding of Direct Current 
° . . . Field Coils, Paper-Insulated Transformer 
plastic design was decided upon for their Coils. Ask for Bulletin 98. 
adding machine, picked Auburn to mold the No. 102 “Synchronized Production” of Non-Insu- 


lated Coils. Ask for Bulletin 102. 


No. 104 Paper-Insulated Coils in Multiple Forms at 
Whatever your product, if it’s of molded High Speeds. Ask for Bulletin 104A. 

- i. f the rich No. 105 (“Duo-Matic”): Up to 28 Paper-Insulated 
plastics, you can be sure of the right answer Coils Wound at Once. Ask for Bulletin 105. 
to your molding problem, when you turn 


the whole job over to Auburn. 


Better than 60 years experience in the | UNIVERSAL WINDING mee ad 


handling of molded plastics and in solving | ete Bert att ae 
molding problems adds up in your favor 
when the utmost in precision and quality are 
required without a premium in price. 


case, key plate and keys. 








In the manufacture of Callite contact points no point in 
production is taken for granted. From drafting board into 
test laboratory go Callite engineers and metallurgists super- 
vising every step of the way. These are the men—many of 

| them with 20 years experience .. . all of them specialists 

| in contact materials—responsible for Callite’s reliable per- 

| formance. And because they do exercise such rigid control, 
Callite contacts are renowned today for uninterrupted per- 
formance. We invite your inquiry. 





MOLDED PLASTICS DIVISION 


Whatever the type . . . whatever the need Only Callite 
offers so complete 
AUBURN BUTTON WORKS, Inc. look to Cera 








contact metals 


CALLITE for Contacts ——CONTACTS by Callite 
AUBURN, N. Y.,. NEW YORK, CHICAGO 


| ' soiita iiiieiaanin. tatmebi iad ita PRODUCTS 
| DETROIT, SYRACUSE, CLEVELAND, BOSTON is ALLITE See AE 


EISLER ELECTRIC CORP. ¢ 547 39th ST. © UNION CITY, N. J. 
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@ Kimpak* is the ideal 
Tracing cloth cannot be tested with packing material—inex- 
conversation. We cannot sell it by 
just talking about it — competent 


technical men are not going to buy 


pensive, light-weight, 
flexible, it can be applied 
quickly and easily with- 
out fuss, muss or waste. 





, . e. 3 

, it because we say it is good. Your product, be it big 
Arguments based on opinions have | Showing bow Charles A. Stevens &Co., small, protected by 
. ‘ Chicago, uses KIMPAK in a typical KIMPAK, travels in a 
little weight — where actual tests gift packing to protect beautiful Sevres safety-cushion of soft 
furnish proof vases against shipping damage. 5 


yet resilient material 
that helps to guard against finish or structural damage to 


Micro-Weave All American Tracing 
Cloth is proving its way — against 
every argument and every preju- 
dice. 


its original “‘factory-fresh” condition. What's more, KIMPAK 
takes a vigorous part in stimulating sales by dressing up 
your package and giving it added beauty and distinction. 


KIMPAK is manufactured by the Kimberly-Clark Corpor- 
Write fer sample testing sheets of Micre- ation to the highest standards of quality and uniformity, 


Weave Tracing Cloth — try it yourself. ; 
and may be had in rolls, sheets and pads of wanted 
THE HOLLISTON MILLS, Inc., Norwood, Mass. 
Companion Products: Royal Blue Print Cloth and Photo Cloth. 


BOSTON - NEW YORK - PHILADELPHIA - CHICAGO solving your packaging problem. 
ST. LOUIS - RICHMOND . # Reg. U. S. and Canada Pat. Of. 


thicknesses and sizes. Our engineers will gladly assist in 


| KIMBERLY-CLARK CORPORATION 
Neenah, Wisconsin 
Address Nearest Sales Office: 


Tal gece Stee : = 8 S. Michigan Ave., Chicago; 122 E. 42nd St., 
: . 23 Micro ‘ | New York City.; 510 W. Sixth St., Los Angeles 





ee Please send us the 1940 Portfolio of KIMPAK. EM-5 
nae = | 
Sin: liana ial ila AMINES | (M22) ----------------------------------------------------- 
e spensin ‘3. - 
tection, = ounvenienen ys on denti- LL SS 







a a igh Ne Sal ance 
fication. It keeps the cloth clean — handy PeRsa.inch OQ 
brackets attach to desk or table. ‘ 
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LEADERSHIP! 


—for contact points 
and bi-metal 


SUNBEAM IRONMASTER 


Synonomous with “depend- 
ability’”—Sunbeam must em- 
ploy contact materials that 
are certain to be fail-proof. 

No matter what the indus- 
try or the application, you’ll 
find the leaders use Wilco 
electrical contacts and Wilco 
thermometals. Why? Simply 


relies on WILCO 


ized fields, there are no hard 
and fast ‘rules of thumb.” 
And, there can be no substi- 
tute for pioneering research 
plus years of successful ex- 
perience. That means Wilco 

..every time! The H. A. 
Wilson Co., 105 Chestnut St., 
Newark, N. J. Br. Offices: 
Detroit, Mich., & Chicago, Il. 


pe and design 
rt may elim- 
bly difficul- 
It is our 


ght type, 
eter 


@ The correct ty 
of a porcelain pa 
many assem 
oe and failures in use. 
seam to know the ri 
and to help with design. 
your inquiries to US- 


inate 


because in these two special- oe 
Sater cere | s 


VY] tae PORCELAIN COMPANY 


NUM... SILVER .. IAL ALLOYS AKRON, OHIO 


MAKE YOUR PRODUCT 
La fer, Easier to Use! 


ANY electrical devices have been made more attrac- 

tive and salable . . . safer and easier to use . 
with Drake Pilot Light Assemblies. If you are planning the 
re-design or modernization of electrical appliances, tools 
or machinery, by all means consider the possibility of using 
a Drake Assembly for signal or illumination purposes. 


We manufacture dial and jewel Pilot Light Assemblies by 
high speed precision methods. A large number of stock 
styles and sizes are available. Or special designs can be 
developed by our competent engineers for any unusual 
application. In either case, you can expect every Drake 
unit to give dependable performance at low cost. May 
we help you with your Pilot Light problems? Send along 
your specifications or write today for catalog. No obligation. 


SEND FOR CATALOG! 


DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. * CHICAGO, U.S.A. 


Gee , NE 00  & 
LP - ay ‘ D ~ 
% & M ° a \' 
° z PC 
Model 55 Automatic H 0 ' ) (5 hs 
Double Setter, Bench : 
Type, will set two !4% 7 . 
tubular rivets at a time. 
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Just what you need 
in CLOSE QUARTERS 


EN u- 
KW 


y 
KX 
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(Patent Pending) 


MULITI-TYPE Shafting—two different types 
of shafting of the same diameter inde- 
structibly joined together—was developed 
by S. S. White for use where close quarters 
require turns that are sharper than the 
minimum operating radius of the regular 
type of shafting. 

For example, the diagram below shows 
how a sharp turn in an auto radio control 
was made with .130”’ diameter S. S. White 
MULITI-TYPE Remote Control Shafting. 


Close 
ere! ( 


THIS PART HAS A 

MINIMUM OPERAT- 
ING RADIUS OF 
3.25 INCHES 

















catalog No. 17 | ans 
* 1 e 


Se © 4 ee 


THIS PART 
OF THE 
SWAFT HAS 
.~ | A MINIMUM 
\\ | OPERATING 
§| RADIUS OF 
1.75 INCHES 





D.O. James Motorized 
Speed Reducers are man- 
ufactured carefully to 
meet the requirements 
of service for which they 
are designed and have 
the same accessability, 
strength and efficiency 
of a separate reducer 
and motor. 
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MULITI-TYPEShafting 
is at present available 
in Power Drive and 
Remote Control Shaft- 
ing up to .150”’ diameter. 
Full details on request. 


. D.O.JAMES MANUFACTURING CO. 
1120 WEST MONROE STREET, CHICAGO, ILLINOIS 


d We want a copy of your Catalog No. 17 


for our Engineering Department files. % 8 W & I T 
a @ E 


The S. S. White Dental Mfg. Co. 
INDUSTRIAL DIVISION 


Department L, 10 East 40th St., New York, N. Y. 


Address 





City 
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W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 


Double Cup Washer 
Lugs 1015 Series 


K & H SOLDERLESS TERMINAL LUGS 
AND CONNECTORS FOR ALL PURPOSES 


» WRITE FOR BULLETIN 8-D « 


KRUEGER & HUDEPOHL 


THIRD & VINE STS. CINCINNATI, OHIO 


Worm Drive Back Geared 
FLEA POWER MOTORS 


110 VOLT 


AC, DC, or Universal 


Motorize your products or make them Automatic with 
Speedway Motors. 
Dependable 110V Miniature Motors . . . types that 
exactly meet the requirements of a hundred different 
ae A. C., D. C., or Universal, cased or 
skeleton types, with or without back gears ... any 
speed or torque. Hundreds of thousands in use. 
Low Cost . . . produced in great numbers by modern 
volume production methods, these reliable little motors 
are surprisingly inexpensive. 
Technical Service . . . state your problems, we'll give 
you our answer with prices, quotations and possible 
delivery dates. 
Any quantity . .. ! or 1,000,000 on short notice— 
sold singly, in dozens or thousands. 

Write for Motor Sheets 


SPEEDWAY MFG. CO. 
1828 5 52nd Ave., Cicero, Ill. 


to hghepesd economical piiduitin you med perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


INTERESTED in a BETTER (=I 
SOLDERING JOB 
EASIER... QUICKER? |me=@M=—— 


Then you owe it to yourself to try RUBY- : 
FLUID Soldering Products! You’ll find + 
fast acting RUBYFLUID easier to use, 
produces a neat, strong, lasting connec- 
tion without fuss or bother . . . without 
objectionable fumes or the danger of 
corrosion. It’s IDEAL for electrical work. 
Available in paste, liquid flux, core 
solder or Ruby’s Stainless Steel Flux. 
Write for FREE Information. 


RUBY CHEMICAL CO. 
64 McDowell St. Columbus, Ohio 


ELECTRICAL MANUFACTURING 


























































--- Steps ahead 
for the 19410°’s 


Do you manufacture any of the products 





listed below? Are you developing im- 


proved designs, “streamlined” models, 


new ideas for the 1940’s? 


If your needs include decimal horsepower 

motors of highly perfected engineering 

excellence, investigate the modernized 

and “‘stepped-up”’ facilities which Heinze 

. now offers. 

HEINZE ELECTRIC 
CORPORATION . 


OF HOUDAILLE-HERSHEY CORPORATION 
LOWELL. MASS. 


Electric Motors for 


DIVISION 


Hedge Trimmers 
Jewelers Lathes 
Mechanical Kitchen Equipment 
Motion Picture Machines & 
Devices 
Mechanical Stokers 
Model Trains 
Milking Machines 
Office Machines 
Paint Agitators 
Player Pianos 
Pumps 
Polishing Machines 
Radio Tuning Devices 
Cocktail Mixers Refrigerators 
Drugstore Counter Equipment Rotary Saws 
Drills Routing Machines 
Display Tables 
Dental Equipment 
osters 
Electric Razors 
Electric Toothbrushes Sign Controls 
Electro Therapeutic Apparatus Temperature Control Apparatus 
Electro Medical Apparatus Toys 
Typewriters 
acuum Cleaners 
Ventilators 
Vibrators 
Vending Machines 
Windshield Wipers 
Windshield Blowers 


Adding Machines 

Air Conditioning Equipment 

Auto Horns 

Automatic Toasters 

Automobile Heaters 

Bookkeeping Machines 
lowers 

Cash Registers 

Coil Interrupter Drives 

Cream Separators 

Check Writers 

Coffee Grinders 

Cameras 


Clocks 


Slicers 

Shoe Polishing Machines 
Sewing Machines 

Spray Paint Machines 


Engraving Tools 
Erasing Machine 
Fans 

Food Mixers 
Gear Reducers 
Grinders 

Hair Dryers 

High Speed Tools 
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PRECISION DRAWN WIRE 


ENAMELED COPPER 
ENAMELED IRON 
ENAMELED ALLOY 
ENAMELED ALUMINUM 
SILK COVERED 
COTTON COVERED 
CELANESE COVERED 
GLASS FIBRE COVERED 
TWISTED MULTIPLES 
PARALLEL MULTIPLES 
LITZENDRAHT 





Insulations in any combina- 
tion. Manufactured to Nema 
or Customer Specifications. 


WINSTED DIVISION 
Hudson Wire Co., 
WINSTED, CONN. 


PP nn ve co nies elidel neni aula 
NY he Ne ea a et ae See eee 


| 





LAVITE 
INSULATION 








If you want a low cost solution 
for insulation problems requir- 
The General Purpose ing a material of great mechanical 


CHROMALO ae 


* 
Lavite will satisfactorily meet your 
When servicing costs run high, and dis- Yreatite y y 


most rigid requirements. Extremely 
tributors begin to murmur, users to make 





* resistant to heat shock, it is available 
unpleasant remarks, sales to take a down- | zwamic in extruded rods and tubes—plain or 
ward trend—Mister, there’s something 2 M std. ora ' any —— 
wrong! Ten to one it’s the heating unit. Quality a or sizes. rite for samples Y- 


The remedy is clear. Check with 
Wiegand electric heating specialists. 
With their cooperation determine the 


MR 


Main Office & Works: Chattanooga, Tenn. 


i New York Cleveland ee ur ul Chicago 
quale of performance a PP Pav meer St. 13000 a Ave. 179 Melrose Ave. 549 W. Randolph Si 
from a really good unit, select the correct J. A. Tompkins Kirby Company Needham, Mess. 

Chromalox unit which will provide it in Los Angeles, 4116 Avalon Blvd., Electrical Manufecturers Supply Co. 


















your product, and the most economical 
method of applying the unit. Then 
you're set for rising sales with a product | 
that will back up every sales point you 
offer. 


A NEW KIND OF I NG | 


$ E LF -AI G BEARING! 


Wiegand electric heating engineers 
have helped to cure the falling sales curve 
of many a “sick” product. If you are | 
looking for more dependable and efficient | 
performance from your electrically heated x 7 
product, utilize to es benefit a broad / , mounted hi teen — ei dia- 
experience of this willing engineering | : aap carl >: fi Satie 
staff. No obligation involved. 0 ‘ saeatied: 


Barber-Colman fractional-h.p. mo- 
tors are now available with oil-and- 
graphite-impregnated bearings 


ment, and related 


Chromalox units are available in standard 
types and capacities for all heating pur- 
poses. The Chromalox Book of Electric Heat | 
lists them all, with much valuable data on 
application methods. The coupon with your 
business letterhead brings your copy. 





EDWIN L. WIEGAND COMPANY 
7530 Thomas Blvd. Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT | BB VTIT BRIE TT MAIL hy MTHS IMM Tee RS 


a sc Seles oad 56a cs oe I ee tise te cee 
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i MODERN CERAMIC AND PLASTIC 
ff MOLDING PLANTS CHOOSE 


Gm | You set sood HT KUX TABLET PRESSES 


Spring Action 


Massive one piece cast steel 
main frames 
for yourmoney * 
| Simplified punch, die and 
when you specify — | core pin mounting for 
quick, easy set-ups 
* 


Raymond SPRINGS Accurate fill and pressure 


adjustments 
,) - Hl B 
7 re still aT ay to the last round Mileoubhs-tventbnebe 
shaped pieces with projec- 
Got a Spring Problem tions and cores 
that needs licking ? SPRINGS * 
SMALL STAMPINGS Both upper and lower 
LET RAYMOND KNOW WIRE FORMS punches apply pressure 


SINGLE PUNCH-—TOGGLE TYPE 
te ee aia COMPLETE SIZE RANGE IN. BOTH 


SINGLE PUNCH AND ROTARY MODELS 


WNT aS Brera 


DIVISION OF ASSOCIATED SPRING CORPORATI! 


RAYMOND MFG. CO., CORRY, Be ee ae ee ce 





HOW MUCH MORE? | YOURS FORTHE ASKING—THIS 


How Much More than its competitors your product offers 


often decides its purchase. NEW CERROMATRIX MAN UAL 
| BUILDINILSCO ¢ ; 

B This 36 page booklet describes—with plenty 
SOLDERLESS LUGS S of photographs and drawings—how substan- 
Simple—easily 


| eee te seen x tial savings are being made in many preci- 
any product design. 


Easy and speedy to ee sion metal-working operations. The manual 


| use. Prool cme 


extreme pull . | — | gives details regarding practices in use in 
Bottom wire aie 


srine wires ight com- tool and production departments of many 
SEE ONE IN ACTION! Me GRODUCTS. o- leading concerns — released 


Sample on request 4500 ys aDON ROAD, GNONNAI, O. with their permission. 
CERRO DE PASCO 


COPPER CORPORATION 
40 WALL STREET, NEW YORK,N.Y. 


THE HILLIARD SINGLE- __—-= \_ BRITisH associates: mining 


nt \ & Chemical Products Ltd. 
=: ea London, England 
REVOLUTION CLUTCH ee --= =~ =\ CANADIAN DISTRIBUTORS: 
= An automatic clutch for intermittent af Py — a Ltd. 
and positive drive. * jontreal, Canada 








Especially valuable for cutting or 
punching operations, packaging ma- 
chinery, etc. 

|| Simple trip makes it suitable for me- 
chanical, electrical or manual control. 


Write for booklet giving full information ‘i - CERRO DE PASCO COPPER CORPORATION 
THERE'S A HILLIARD CLUTCH FOR EVERY JOB NN ee att nae Conomattia Man 


Please send me a free Cerromatrix ae val 
OVER-RUNNING... FRICTION... SINGLE REVOLUTION... SLIP...SPECIAL 


THE HILLIARD CORPORATION [am . ws 


STREET 
Pa dS ee ee ELMIRA, N. Y. 
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JONES 500 SERIES 


hide 









A new series for heavy currents and high voltages. Engineered 
to fulfill all electrical and mechanical requirements. ions 2, 
4, 6, 8, 10, and 12 contacts. Bulletin No. 500 in preparation. 
Apply for a copy. 


No. 10 Catalog listing our regular lines and many 
new items now ready. Send for your copy today. 


HOWARD B. JONES 


2300 WABANSIA AVENUE, CHICAGO ILLINOIS 





CLARE Individualized 
Relays are standard types, 
individually engineered 
and designed to fit your 
job. Available in any coil 
and contact combinations. 
Details of your require- 
ments will be handled in all ae et 
secrecy. Write for descriptive catalog 


Es Ate 


ee. & LAMON AVES 6 CHicaca 
b 


hicsneareciay Namah asienetattaned henna 


* Relays 
* Counters (electric) 
* Contact assemblies 


1 A MERCURY SWITCH 
. . designed for efficiency! 





@ Especially constructed to withstand 
a weight of 190 Ibs., the Mure-Trol 
product is built for years of hard 
going. Encased with Pyrex glass, for 
use with AC or DC current. Genuine 
Tungsten contacts assure positive 
electrical bond between leads and 
contacts, and prevent ~— or cor- 
rosion. Dependability and quality 
proven by actual use on approved 
appliances. Write today for catalog 
and price data; no obligation. 





MURC-TROLS COMPANY 





NORWOOD POWER BUILDING - DAYTON - OHIO 


B-L-W Flexible Cables 











een 


TERRELL! 


AND 
WIRE 
FORMS 
ALL TYPES @ ALL METALS 


A feature of our Spring Division is our 







capable staff of engineers who have solved spring problems in 
more than 300 differentindustries. Letusassist you with yours. 


WMG FLAT AND DEEP DRAWN 


ALL KINDS UP TO 15” X15” X 4" 


HUNTER PRESSED STEEL COMPANY 
DAM Se ALE, PENNSYLVANIA 





are in use today in thousands of applications from small deli- 
cate instruments to elevator controls. Small multi-conductor 
cables designed for continual flexing; special flexible lead 
wires for service at low voltage, or at high temperatures, or in 
presence of oil; rubber or neoprene sheathed cords with just 
the proper conductors for control or power circuits. nes 

ucts among hundreds of constructions regularly manufac- 
tured to order may be just the design for your application. 
State your problem, we will submit samples and suggestions 
without charge. 


WIRES CABLES 
Insulated with rubber, cotton, as- All sizes and types of flexible cords 
os, glass, or varnished cambric. a — made to standard speci- 
. ons. 
— Aeon ee Constructions modified for particular 
service conditions. 
SHIELDING SPECIALTIES 
Copper, bronze, or aluminum. Co-axial cables and assemblies. 
BOSTON INSULATED WIRE & CABLE CO. 
DORCHESTER, MASS. 


STURDIER - BETTER INSULATED - LOWER COST 


SQUARE... RECTANGULAR... 


FOR SMALL TRANSFORM- 
ERS .. REACTORS .. A. C. 
RELAYS .. SOLENOIDS .. 
VIBRATORS. 

ROUND... 

FOR SOLENOIDS .. RE- 
LAYS .. SIGNALS . . BELLS 
. » BUZZERS. 

Patent Pending 

Write for Prices and Samples 


PRECISION PAPER TUBE COMPANY 


nufactures Square, Rectangular, Rou 


2035 W. CHARLESTON ST. CHICAGO, “TLLINOIS 


ELECTRICAL MANUFACTURING 


ACCURATE! 


DEPENDABLE! 


America’s leading industrial concerns 
look to the Tubular Rivet and Stud 
Company for rivets of superiority — 
where absolute dependability is de- 
manded. These better rivets are speci- 
fied for quality in production and to 
maintain rigid standards of fitness for 
stress and strain. You'll find they'll give 
more satisfaction when included in 


your production charts! 


Many motorized models of our rivet 
setting machines are available in 
single stroke and multiple drive. In- 
quiries are invited — together with 


samples of work you wish to do. 


TUBULAR RIVET & STUD CO. 


World’s Largest Manufacturers of 
Tubular and Split Rivets 


WOLLASTON (Boston) MASSACHUSETTS 


New York Chicago Detroit Indianapolis San Francisco 


Nashville Dallas St. Louis 
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BALDOR MOTORS 


* Baldor Streamcooled Motors are 
TOTALLY ENCLOSED, yet are offered at 
Standard Open Motor prices. 


These motors are effectively fancooled, 
driving a constant stream of air over the 
entire exterior of the motor frame — an 
efficient, non-clogging cooling system. 


achat Melee ti eee eed Pel le 
condensation and internal damage. Ball- 
bearing. Dynamically balanced. 


THE MOTOR OF TOMORROW; Baldor Streamcooled 
Motors in redesigned and more compact N. E. M.A 
Curt Milly med mee O hae ltSMa it da) 


CLA LU tae eee de 
BALDOR Bulletin No 202. Ask for it 


BALDOR ELECTRIC COMPANY, ST. LOUIS 


Representatives in Principal Cities 








unbreakable 
SIGHT GRAVITY 
NEEDLE VALVE 
ADJUSTMENT 
FEED OILER 


Oil flow may be adjusted as desired, or completely 
shut off by adjustable needle valve. Modern, stream- 
line, unbreakable bottle eliminates danger of broken 
glass in production. 


Complete details on request. 


G1TS BROS. MFG. Co. 
29 years of ih cur experience 
1840 S. KILBOURN AVE. 











CHICAGO, ILL. 





ES 
«™ E “0s, 


Sw AMERICAN BONDED FJ 
> Fne finished Metils & 
sawed 
‘vedindd 


@ Cut costs of plat- 
ing, polishing, and 
lacquering from 
your manufacturing 
operations with 
American Bonded 
Pre-finished Metals. 





@ Select from over 14 different 
American Bonded Metals. Nickel, 
chrome, brass and copper finishes. 
In sheets, coils and flat wire. Give 
your product greater beauty at less 
cost. Write for full details. 


AMERICAN NICKELOID COMPANY Sie’. / 
Tor Worlds Finest Prefinished Metals @ 
1322 SECOND ST. PERU, ILLINOIS 

pea. | 


Write for FREE “Test Kit” of Pre-finished Metal 
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CAPACITY 














Wider application and 
use now made possi- 
ble with this 25 Amp. 
Fenwal Thermoswitch 
because of its in- 
creased capacity. Em- 
bodying same Ther- 
mostatic principle as 
the regular 10 Amp. 
switch, you will find 
it compact, rug- 
ged, precise and 
dependable. 





“Hex” head type (shown) 
is designed for insertion 
into a closed liquid or gas 
system. Many in use controlling 
sterilizing and pasteurizing equip- 
ment, molding presses and similar 
applications. 


Write today on company letterhead for 
details of this and the other five types of 
Fenwal thermoswitches. 







Uy) 
10 MAIN STREET 
ASHLAN DaMASSACHUSETTS 
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VOLTAGE 


BS 
lente 7 “a TU MUTED SO 
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| 
b loeesnyeindliicesainsoedaiiditiieionliceaiel 


_. Whether it's 1 VA for an instrument or 10 
VA. Housing type. KVA for a production line—if your needs call for 


For capacities above 200 


stable voltage at all times, SOLA CONSTANT 
VOLTAGE TRANSFORMERS will deliver for you 


Fully automatic, instantaneous in operation. SOLA 
CONSTANT VOLTAGE TRANSFORMERS have 
no moving parts and require no maintenance. They 
are self-protecting and cannot be damaged by short 
circuit. AND—they will maintain their output 
voltage to within a fraction of a percent of the speci- 
fied value, even though the line voltage varies 
as much as thirty percent. 


You can build a SOLA CONSTANT VOLTAGE 
TRANSFORMER into your product and stop wor- 
: z 7 rying about your customer's line voltage. 

From 20-200 VA You can build a SOLA CONSTANT VOLTAGE 
out vut receptacle TRANSBORMER into your production line or your 

I att laboratory and know that every test will be made 
under the same line conditions. 


You'll find these SOLA CONSTANT VOLTAGE 
TRANSFORMERS surprisingly compact—and eco- 
nomical, too. To augment or replace non-regulating 
types, standard designs are available, or units can 
be built to your special specifications. 


Write for catalog BCV-22 


A new unit for applica- 
tions up to 15 VA. 
Equipped wit® leads or 
terminals. 


ELECTRICAL MANUFACTURING 
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Chicago, Illinois 






































SEND US YOUR BLUE PRINTS 


—your sketches—or merely your rough pencil drawings— | 
of needed springs and screw machine parts and we will give 


you a prompt estimate based on more than a quarter century | 


of solving intricate design problems. 
followed intelligently to the letter or our engineers will | 
However, if you are not ready | 


make helpful suggestions. 
now, 


Your plans will be | 


SEND FOR THE PECK CATALOG 


and special technical data—material that will be very useful 


to your production department. 
letter head. 


Please request it on your 


PECK SPRINGS 


AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave., 


PARTS LIKE THESE 


IN ANY QUANTITY 
TO 
CLOSEST TOLERANCES 


Specializing in custom-made parts. 
Capacity up to 1” diameter on turned 
pieces and up to 4” 


diameter on 
gears, pinions, etc. Sub-assemblies 
and assemblies. Plating facilities. 


SEND YOUR SPECIFICATIONS 


CUSTOM PARTS DIVISION 
WALTHAM WATCH CO 
WALTHAM, MASS. 





| 
\ 


maa 


Cit 


a[ejajep ape ep ape eye 


No. 5-38-26 S. 
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tainville, Conn. 





Blue prints stay flat in 
this sectional cabinet. 
Hood at back of each 
drawer and hinged 
compressor at front 
prevent curling. 


Steel drawers have re- 
inforced bottoms, fric- 
tion slides and gravity 
stops. 


Rich olive green finish. 
Bronze hardware. Add 
new sections as you 
need them! 


Write for complete 
specifications and prices. 


ANGLE STEEL STOOL CO., 232 Oak St., Plainwell, Mich. 






































Gu Materials 

manship 
fede Equipment 
Prompt Deliveries 


Pittsburgh 


TOOL & 
LAMINATIONS & 


Manufacturers and Cutters 


MOLDED SYNTHETIC RUBBER PARTS 
NEOPRENE PERBUNAN THIOKOL 


FIBRE GASKETS 
LUBRICATING WICKS 


OIL RETAINING WASHERS 


COMBINATION FELT AND 
NEOPRENE OIL SEALS 


VIBRATION ABSORBING FELTS 


HAIR and JUTE FELTS 


“Laboratory Planned for Specific Needs” 


WESTERN FELT WORKS 


4029-4115 Ogden Ave., CHICAGO, ILL, 


BRANCHES: 
New York City Seattle St. Louis 
Cleve Portland Cincinneti 
Detroit Boston San Francisco 


Philadelphia 
















specifications. Inquiries invited. 


Los Angeles 


" WORK 
STAMPINGS 


Thirty years specializing in producing auiiedtien 

ies and laminations. All types of laminations carried 
in stock. Large efficient production 
machines and instruments developed and 














a Special 
built to 





WILLOR MANUFACTURING CORP. 


ti Cm iii al 


Vaal 


UNDERWRITERS 
APPROVED 
MODEL 100 


sample of NEW #555 
small instrument 
Pilot Light Assembly. 
Jewel is only 3%” in 
outside diameter. A 
Necessity where 
space is limited. 


NEW YORK CITY, N ¥ 


/ PILOT LIGHTS 


Send for 





WRITE FOR NEW CATALOGUE 


wh Ts rs 7 vay 


Tien 


a Pvt SCHMITT VES te 


136 LIBERTY STREET 


NEW YORK, N.Y 




















AIR 
COOLED 


Transfo rmers 








FOR INDUSTRIAL APPLICATIONS 





1 VA to 10 KVA 


Ferranti Air Cooled Industrial Transformers are 
reducing plant operating costs for many manu- 
facturers—and they can do the same for YOU! 


Write for new descriptive bulletin listing standard 
types! 


Consult with our Engineers on your special 
problems! | 


QUALITY — DEPENDABILITY — SERVICE 
—at Low Cost! 


FERRANTI ELECTRIC, INC. 


30 Rockefeller Plaza New York, N. Y. 











’ COLD-DRAWN 


Hollow Screws fit your special 

electrical needs for small screws 

that 4old under vibration. Ask for 

FREE fest samples in any sizes follow- 

ing: Hollow Set Screws in size No. 4 
aw — 4 


ae sin bn 


No. 2 and up 
Special to 
order in 
brass or any 
alloy. 


THE ALLEN MANUFAC TU RING COMPANY 


HARTFORD, CONNEC 


SPECIAL MOTORS 


Designed for each application. 





Also: Rotary- 
Motor- Converters. 
Generators Frequency- 
Dynamotors. Changers. 


Send us your problem. We can help you. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET 
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STAMFORD, CONN. 





Special igniter for 
gas-operated furnace 

@ lot of heat in a 
small space. 


A gas-fired furnace manufacturer initial order. But—there’s more 
needed an igniter resistor. Element business coming because user is fully 
to attain 1850 F.—bright red—in satisfied. 

5 seconds, at 20 volts, on 40 watts. 

The large furnace manufacturer saved 
thousands of dollars because of this 
Clarostat service. 


Clarostat solved the problem with this 
special unit. Lava body; freely sus- 
pended windings of high-temperature 
alloy; steel eyelet terminals. You too can have this specialized en- 
gineering. Just send us your problem. 
Clarostat spent many times more for And be sure you have our loose-leaf 
this development than amount of engineering data on hand 


e Ws ROSTA i CT a La Ca A 
a 


285-287 NORTH SIXTH STREET 
bared 4 BROOKLYN, NEW VORK, U.S.A. 





WANTED FOR CANADA 


If your present Canadian Manufacturing connection or 
distribution is not satisfactory or you want to enter this 
field, we think it can be proven to you that we can 
materially increase your volume and profits. 


We are a financially responsible Canadian Manufacturer 
of Electrical equipment selling to utilities and large 
industries with very complete Dominion sales coverage. 


Write in confidence 


BOX 34 ELECTRICAL MANUFACTURING 





FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 

Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 

Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 


AP easw VARA M MFG.CO. Inc. 
i MALDEN, MASS. 


150 EXCHANGE ST. 
ELECTRICAL MANUFACTURING 





























































and the 
ANSWER 


HE manufacturer of a 
vending machine had a 
problem. They required a 
gear reduction motor to op- 
erate various plungers and 
release mechanisms, and it 
had to fit a small, pre-deter- 
: mined space. 

Our engineers, working 
closely with theirs, found 
the answer with this typical 
example of Russell motor 
engineering. 

Russell has various ball 
bearing and sleeve bearing 
motors available, and de- 
signs special units to meet 
your requirements. 


| Pulp Products Department 
WEST VIRGINIA PULP & PAPER COMPANY 


30 Park Avenue. New York. N.Y 35 E. Wacker Drive. Chicago. lil 


A Gear Motor PROBLEM 

























Gear-reduction motor 
with two cams shown 
above. Russell-designed 
control mechanism, in- 
cluding relays, switches, 
fuses and counter not 
shown. 


* 


Write us today. 


RUSSELL ELECTRIC CO. 


362 W. HURON ST. 


MAY 1940 


CHICAGO 


MAN ELEMENT 
A : ee 





ARE COMING 


wa VICTOR MOTORS! 


You can shake-’em up, stir-’em ‘round 
and use .. . always certain that they'll 
never do a burn-up bog-down because of 
overloads. It’s Victor Motors we're talk- 
ing about . . . shaded-pole, induction type 
Victor Motors which are famous for their 
adaptability and long-lived ability to take 
it. Powerful, yes, but never drunk with 
it. Temperate in juice consumption. Abso- 
lute tee-totalers from trouble. Congenial 
in the company of choke coils or rheostats 
for infinite speed control. Ideal 
for powering any device that| APPLICATIONS (Dizzy & Otherwise) 
comes within the range of 1/200 Animated signs, such as: 
to 1/10 HP. Special — and we Moving a goose’s neck (adv. display) 
mean special —oil-impregnated, Activating funny faces (adv. display ) 
self-lubricating bearings prevent Turning a poll parrot (adv. display ) 
Victor Motors from ever getting | ae air (any method) 
hat ol Tice inn Sie aon aint Shakers Keg Beaters 
pape. P . | Water Pumps Drink Mixers 
what you need in fractional | Timing Devices Churns 
horse motors. Write — Humidifiers Unit Heaters Hair Dryers 
Dept. M-203 Operating Control Valves 


VICTOR ELECTRIC PRODUCTS, Inc. 


2950 Robertson Road .. . Cincinnati, Ohio 


MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 








They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of contacts. 
They operate indefinitely without deterioration. 
Mercoid switches are recommended wherever 
dependable service is an essential requirement. 





Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 
























1°50 TO 10 H.P. 






ILLUSTRATING THE 1/20 
THE 10 HP. RW_ ST 
SPEED REDUCERS. 


.. SPEEDS .08 TO 1140 R.P.M. 


AND 
YLE OF 









































@ There are 6 sizes of the RW style of reducers, which are 
available in flange or foot mounting. Janette speed reducers 
are compact, built in 43 sizes and a large number of styles, 
ruggedly constructed, pleasing in appearance, easy to install 
or maintain, built complete and guaranteed by ONE organ- 


Ask for our 100 page bulletin. 


ROTARY CONVERTERS—GENERATORS— 
MOTORS—MOTOR-GENERATORS 


ization. 


Janette Manufacturing Company 
556-558 West Monroe Street Chicago, Il U.S.A 













































See Nearby 
WILLIAMSBURG 


Yorktown « Jamestown 
Fort Monroe + Mariner’s Museum 


— The — 
CHAMBERLIN 


Sidney Banks, President 


OLD POINT COMFORT 
VIRGINIA 















For anew kind 
of vacation ! 


THIS year, try a 
new vacation 

where it’s cool, 
where there’s 
golf, yachting 
beach or pool 
bathing and every 
conceivable rec- 
reation plus mili- 
tary and marine 
pageantry at his- 
tory’s birthplace! 
The building and 
grounds are beau- 
tiful — the sea 
view magnificent. 
There’s dancing 
nightly — only a 
few hours away. 
Write for rates. 





Whatever your requirements may be ELECTRICOIL products are built right! 


Transformers ... power and audio in sizes up 
to 15 KVA...current... potential... all 
types of standard or special design. 


Coils... Reactors and choke, iron core and 
air core types... special coils and solenoids 
for relays, magnets, etc. 


Rectifiers...Copper Oxide or tube type, 
filtered or unfiltered, for all d.c. requirements. 
Adaptation of design to your particular needs. 


ELECTRICOIL COMPANY, INC. 


Manufacturing Specialists to the Electrical Industry 
6 VARICK STREET NEW YORK, N. Y. 


METAL STAMPING SERVICE 


aije 


In 


Small Metal Parts \“\a 


~ 


a 
a Brass, Copper & Steel or 


DRAWING Ee 
STAMPING <3 
FORMING 


S 


PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 


NICKEL SILVER 


1205 WICOMICO ST. 







BRONZE-COPPER 
PHOSPHOR BRONZE 


BERYLLIUM COPPER 
THE BALTIMORE BRASS CO. 


BALTIMORE, MD. 





In yo .001 
an 


thicker 
1/16th inch to 
14 inches wide 
within commer- 


cial limits. 


ELECTRICAL MANUFACTURING 
















TIN COATED 








NO ONE EVER PAYS TO READ 
ELECTRICAL MANUFACTURING 


Our circulation policy forbids it! * 












BUT IT EVER PAYS TO READ 
5 ELECTRICAL MANUFACTURING 


Our editorial performance insures it! 


— — 


Tw wv S&S 








se ELECTRICAL MANUFACTURING is of controlled circulation. That means the publisher selects his own readership 
. strictly according to the market reached and wholly within the definition of the primary readership as established by the 
publishing purpose. The primary readership of ELECTRICAL MANUFACTURING is considered to be every product- 
making engineer, designer and executive participating in the actual making of electrically operated machines, appliances 
— and equipment. By these the publication is received, without subscription. 
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Resistor ® 


Your resistor requirements are no 
more difficult to fulfill than those 
of more than 10,000 Electrical and 
Industrial Engineers who are now 
using these bulletins as a reference 
guide. 

































Vitrohm Resistors, designed to sat- 
isfy these 10,000, are available in a 
wide variety of sizes, ratings and 
terminals. Your “special” prob- 
lems can be solved by these com- 
bined standard Ward Leonard 
Resistors. 


Send for these bulletins. You will 
find them most useful and helpful 
guides in solving your resistor 
problems. 


BULLETIN 11 
Tells about Vitrohm Wire Wound 
Resistors, gives sizes, watt ratings. 
BULLETIN 19 
Describes Ward Leonard Ribflex 
Resistors for unusually heavy duties. 
BULLETIN 25 


Is a treatise of standard and special 
mountings and enclosures. 


WARD LEONARD 


| RELAYS - RESISTORS - RHEOSTATS 


— | 


WARD LEONARD ELECTRIC CO. 


34 South Street, Mount Vernon, N. Y. 





»lease send me your bulletins Nos... 


Na meé 


Company 


Street 







City and State 
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Thompson-Bremer & Paes ecuaag eacan as R l ® 

Thompson Clock Co.. The H.C... ae chcuaace Efficiency—High for such small powers. 

OO ee a ee er ere ee : ‘ 

——— Mfe. Co., The 

Trico Fuse Mfg. Co. : ; . . . . . 
Triplett Electrical Instrument C ae sie is ae 45 The permanent split capacitor type 1s simple in 
Trombetta Solenoid Co. 


ee Ws. WO ccc cccdnekscanceveccssccsaee design—no cut-out switch—and develops espe- 
Tubular Rivet & Stud Co. ; 


U. S. Steel Corp. Seems 50 cially high efficiency with low current consumption. 
‘dylite Corp. The 5 eat ss , 

Universal Clay Products Co., 

Universal Winding Co. 

Victor Electric Products, b*u wh coda bea as ‘ 

Wagner Elec. Corp. cae 

oe Turner Co., Inc. T H E O H I oO E L E Cc T R i Cc 
Nalser Automatic Timer Co. 

onion Watch Co. MANUFACTURING co. 
Nard Leonard Electric Co. ........ . 

Watlow Electric Mfg. Co. 5905 Maurice Ave., Cleveland. O. 
Western Felt Works 

Weston Electrical Instrument Corp.... 

West. Va. Pulp & Paper Co. 

White Dental Mfg. Co., The 

Wiegand Co., Edwin | 


Willor Mfg. Corp. 5 3 
Wilson Co., H. A 5 
Winsted Div. ‘0. . 
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All the fine engineering, design and craftsmanship 
you put into motors and other electrical equipment 
will not insure superior performance unless the 
quality of the materials themselves matches your 
engineering and manufacturing skill. Make sure 
of outstanding performance—use Newport Elec- 
trical Sheets, quality-proved through more than 
a score of years. 


Newport Electrical Sheets are 
made in sizes, gauges, and grades 
to meet all electrical requirements. 


EWPORT 
ELECTRICAL 


‘Ize 
SHEETS 
yaa¥ 


NEWPORT PRODUCTS—Hot Rolled Sheets—Newport 
Electrical Sheets—GOHI Pure Iron-Copper Alloy Sheets— 
Globe Brand Galvanized Steel Sheets—GOHI Enameling 
Iron Sheets—KCB Copper Steel Sheets—Newport Long 
Terne Sheets—Newport Galvannealed and DeLuxe Metal 
Sheets. 


at RO 


NEWPORT 

= KENTUCKY 
ANDREWS PRODUCTS in Carbon and Alloy 
Steel: Bars ® Plates ® Universal Mill Plates 
Sheet Bars °® Billets © Blooms ©® Slabs 
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@ ®@ The OBJECTIVE of a runner in 
baseball 


@ @ The OBJECTIVE of employer and 
employees in industry 


@ @ The USE of MORGANITE on 
D.C. rotating equipment 


CHECK RESULTS 
Facts Are Safer Than Argument 


5 nel 
TT 


MORGANITE 


LONG ISLAND CITY,N.Y. 


ELECTRICAL MANUFACTURING 
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A eS eT tae a i ee 
and with the finest equipment to maintain their leadership in their 
CT ASN Ue eC 
meet the individual requirements of each job, add greatly to the 
compactness, economy, safety and convenience of their equipment. 

CMR he eC ol ae 
TOUT Ml ee ee ee 


that really fit YOUR needs. 


THE MASTER ELECTRIC COMPANY @ DAYTON @ OHIO 
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Typical Cost-saving Profiles (% life size) 


Copper section for Relays ca Brass section for Circuit Breaker cal 


Section for Wire Connector Part “a Heavy Copper section for 


Electrical Industry iv Another Heavy Copper section for Electrical 


Industry “pp Sp 208 ssoher Manganese Bronze section 
for the Electrical Industry ( o= Section for Copper Switch Blade 





